TRANSACTIONS 


OF THE 


NEW YORK ACADEMY OF SCIENCES. 


October 6th, 1890. 
REGULAR BusINEss MEETING. 


The President, Dr. NEWBERRY, in the chair. 


In consequence of the very inclement weather, the attendance 


was somewhat limited, only fifteen persons being present. 


The minutes of the previous meeting (June 9th) were read 
and approved. 

The report of the Councit (October 2d) was read, recom- 
mending : 


I. The payment of the following bills: 


Publication of the ANNALS, Vol. V., Nos. 7 and 8..$180.21 
Publication of the Transactions, Vol. I[X., Nos. 

6, 7, and 8 
Minor expenses 


II. Price of single numbers of the TRANSACTIONS to non- 
members shall be fifty cents, extra copies to members twenty- 
five cents each. Authors will be allowed 25 copies of separates 
free, if desired. Back numbers of the current volume will be 
furnished at half price to members joining during the sessional 
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year. Authors making considerable alterations in the proof of 
their papers, will be charged current rates. 


III. The appropriation of the following sums of money : 
For binding books in Library, ..........0.+--..- $100.00 
For salary of Assistant Recording Secretary........ 100.00 
For office expenses of Recording Secretary......... 25.00 


IV. The election as Resident Members of 
Dr. Davin E. Barry, 
OsporN R. LAMB. 

Mr. Lamb has since become a Life Member. 


In consequence of removal from New York City to the Pacific 
coast, CAPTAIN A. W. Vo@pEs presented his resignation as Libra- 
rian in a letter, which was accepted with regret. Dr. Joun I. 
NORTHROP was nominated and unanimously elected to the va- 
cancy, and received the trust in a few well-chosen words. Capt. 
Voapes and Dr. MEADE Bo.Ton were transferred to the list of 
Corresponding Members. 


The following name was placed in nomination as Correspond- 
ing Member by the Recording Secretary : 


Proressor W. D, ALEXANDER, 
of Honolulu, Hawaiian Islands. 


The following paper was read by title: 


COLEOPTEROLOGICAL NOTICES, NO. 2, 
BY THOMAS L, CASEY. 


PRESIDENT NEWBERRY then announced that, in conformity 
with custom and the notices for the evening, the members pres- 
ent were invited to speak of the places or objects of interest 
visited or seen during the summer vacation. Responses were 
made as follows: 


Mr. L. H. Jacosy said that he had lately returned from 
South Africa, having been a member of the U. 8. Eclipse Ex- 
pedition; that astronomically the expedition had been a failure, 
on account of cloudy weather; but that later in the season he 
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would give the Academy an account of some subjects of interest 
connected with the expedition. 


Dr. Norturop stated that he had returned from the Bahama 
Islands during the summer, where he had spent several months 
studying their geological features, and had made collections of 
their flora and fauna of considerable interest. In a short time 
he intended reading a paper before the Academy, giving the re- 
sults of his studies in this interesting group of islands. Inci- 
dentally Dr. NortHRop remarked that he had lately seen a 
turkey buzzard at Cornwall-on-the-Hudson, N. Y., and stated 
that this bird is rarely, if ever, seen so far North. 


Dr. Botton, who had lately returned from a trip to the 
Hawaiian Islands and California, after an absence of nearly seven 
months, stated that he had been remarkably successful in his 
, search for sonorous sand, and had enjoyed a very pleasant trip, 
going and coming. He gave a brief description of the places vis- 
ited, and excused his brevity on the score of presenting details 
to the Academy during the coming winter. 





] Dr. NEWBERRY said that the summer had been a busy one. 
Early in the vacation he made a visit to Silver Cliff, Colorado, 
on his return finishing his Monographs on the Laramie Flora 
and the Amboy Clays. He had also studied the flora of the 
coal basin of the Great Falls of the Missouri. At first no fossils 
were found ; finally, in a railroad cut in the vicinity, remains of 
ferns and conifers were discovered; these belong to the Potomac 
Group of the Lower Cretaceous, 


Dr. Britton said that he had been closely engaged in bo- 
tanical work, but found leisure to visit Indianapolis, being 
present at the meeting of the American Association for the Ad- 
vancement of Science, where he had a very pleasant time. 
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October 13th, 1890. 
STATED MEETING. 
The President, Dr. NEWBERRY, in the chair. 
About twenty-five persons present. 
The minutes of October 6th were read and approved. 
The following paper was read by title : 
CONTRIBUTIONS TO INVERTEBRATE PALONTOLOGY, 


BY PROF, R. P. WHITFIELD. 


Mr.. L. H. Jacosy exhibited two fine specimens of crocido- 
lite from the Orange Free State, Africa, one in the rough, the 
other a polished sphere. The exhibitor said that he had pur- 
chased the specimens, and could ‘not give the locality from which 
they came. Dr. NEWBERRY explained the composition and 
physical character of the mineral, and stated that nothing was 
known of the existing deposits. 


The following paper was then read by Dr. Jonn I. NortTuH- 
ROP: 
NOTES ON THE GEOLOGY OF THE BAHAMAS. 


(Abstract. ) 


By far the greater number of the islands known as the Baha- 
mas, are situated on the Great and the Little Bahama Banks. 
The former occupies a large area southeast of Florida and north 
of Cuba, and is penetrated in the northern part in a remarkable 
manner by a tongue of the ocean in which the water is over 
seven hundred fathoms in depth. Little Bahama Bank lies 
north of the Great one and is much smaller. 

The islands lie, almost without exception, on the northern and 
eastern edges of the banks, the main exception being the island 
of Great Bahama, which is situated on the southern edge of Lit- 
tle Bahama Bank. Southeast of the Great Bank is a small one, 
on which are Crooked and Acklin islands, the former on the 
northern, the latter on the eastern edge. 

The Caicos Bank lies still farther southeast and contains on 
its northern border a number of small islands. ‘The rest of the 
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group—viz., the islands of San Salvador, Rum Cay, Atwood’s 
Cay, Mariguana, and Little and Great Inagua—are differently 
situated from those previously mentioned, rising almost ab- 
ruptly from the deep ocean. 

The time spent in the Bahamas was a little more than six 
months, two of which were passed in New Providence and the 
rest in Andros. The former is well known as the seat of gov- 
ernment and as a health resort. It lies on the northern edge of 
a portion of the Great Bahama Bank, and is about twenty miles 
long and seven in width. A ridge runs along the northern side, 
the highest point of which is 109 feet above sea-level, and is 
occupied by an old fort—Fort Fincastle. Here a fine view of 
the general features of the island may be obtained. To the 
south stretches a low, level country dotted here and there with 
cocoanut groves, and in the distance is seen a lower ridge, 
known as the Blue Hills. To the north we look over the har- 
bor, half a mile in width, to Hog Island, a cay about four miles 
long, perhaps half a mile wide, and about twenty feet high. The 
eastern end is separated by a narrow piece of water, known as 
the ‘‘Sea Garden,” from Athol or Long Island, locally known 
as Quarantine Station, a cay about two miles long and but a 
quarter-mile wide, and continued eastward by narrow shoals. 
West of Hog Island is the channel, or, as it is called, “‘ the bar,” 
on the other side of which a number of small cays continue the 
same general direction as the longer axis of the island. Sea- 
ward of Hog Island, and separated from it by about one mile of 
water, is Salt Cay, an island abuut two miles in length and a 
quarter in width. Farther to the north and outside of Quaran- 
tine Station is Rose Island, another long, narrow cay. Outside 
of all lies the reef. These facts have been given with perhaps 
more detail than is interesting, but which, nevertheless, is ne- 
cessary, as it has a bearing upon what follows. 

Andros Island is the largest of the Bahama group, being 
over ninety miles long and between forty and fifty miles wide. 
The northern portion 1s separated from the southern by a broad, 
shallow sheet of water that contains many cays, large and 
small, and the passages through from the eastern to the western 
coast are known as bights. It is interesting to note that Andros 
is not only the largest of the Bahama islands, but the largest 
coral island in the world, its northern half alone having a super- 
ficial area of over 1,200 square miles, while the area of the whole 
island, so-called, is over 1,900. It lies near the eastern edge of 
the bank that faces the tongue of ocean referred to above. 

The eastern side of Andros is occupied by a ridge, of which 
the highest point that I visited, and I think the highest on the 
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island, is marked on the chart as Salvador Point, locally known 
as Bearing Point. Its height I had no means of determining, 
but I judged it to be about 100 feet. At the extreme southern 
end, as at Grassy Creek, this ridge is absent and the land is 
low. 

When one has crossed the ridge, which is covered with angio- 
spermous trees, he enters a large forest of Pinus bahamensis 
which occupies the greater portion of the interior of the island. 
The land is here almost level, and in some places, as -near 
Loggerhead Creek and Wide Opening, there are extensive lakes 
of fresh water. Upon passing through the pines and reaching 
the west side, one comes to the most remarkable feature, how- 
ever, of the island. Here one sees spread out before him, as far 
as the eye can reach, a low, swampy country covered with small 
mangroves, Conocarpus and Avicennia, bounded on one side by 
the water, and sometimes, in the distance, by a dark line of 
pines. The pines, however, frequently jut out in points that 
approach quite close to the water’s edge. This level, swampy 
land is locally known by the very appropriate name of ‘‘ swash.” 
To the west of the land stretches the Great Bahama Bank for 
a distance of from fifty to seventy miles, and the slope of the 
bottom is so exceedingly slight that at the distance of seventy 
miles from shore the water is but three or four fathoms deep. 
The bank then plunges suddenly into the ocean beyond. 

There are many creeks on the island, and the water in all, at 
a distance of ten or fifteen miles from the mouth, is drinkable. 
Many little streams of fresh water flow into these creeks, thus 
partially draining the immense area of swash. 

The creeks are generally narrow and winding, and by wearing 
away the land on the convex side of the curves change the char- 
acter of the surface of the country. This was most plainly 
seen up Cabbage Creek, near Wide Opening, on the west side. 
Here, as the creek wore its way into the land, it was followed 
on the concave side by a growth of small mangroves, while its 
convex side was fringed with palmettos. As the creek, in wind- 
ing, changed its course, the palmettos and mangroves changed 
sides, as it were, the former always on the outside of the curve, 
thus making quite a striking alteration in the appearance of the 
landscape. 

The surface on the western side of Andros is composed of an 
exceedingly fine, almost impalpable calcareous coral ‘‘ mud ” 
that also forms the bottom of the shallow water that covers 
the bank. As we go back from the water’s edge this deposit 
becomes harder and harder, until finally it is cemented into a 
hard, very fine-grained rock that is very different in appearance 
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from the rock of the eastern coast. The latter is Molian and 
varies in texture. In some places it is quite coarse and in others 
fine, but —, composed of rounded grains of coral sand or 
comminuted shells, In some places, as at Conch Rock, near 
Conch Sound, the rock has been so altered as to resemble a 
dark-gray crystalline limestone. In one place only did I see 
the contact between the Holian formation and the true coal rock. 
This was on Andros near the entrance to Fresh Creek, where a 
vertical face about ten feet in height was exposed. The lower 
four feet were composed of fragments of coral stems, mostly a 
madrepore, probably JM. cervicornus, but so eroded as to make 
identification impossible. Above this lay the Molian rock, the 
contact being sharp and distinct, and the contrast between the 
laminated appearance of the one and the irregular surface of 
the other being very striking. While no masses of corals were 
to be seen, that were undoubtedly standing as they grew, the 
fragments, some of them about a foot in length, were crowded 
together and presented the same appearance as I had seen in 
places in the reef at Nicols Town, where the branches of &M. 
cervicornus had been broken off and lay in a heap on the bot- 
tom. The striking contrast between the Molian rock above and 
that in which the corals were, showed plainly that the two rocks 
were formed under different circumstances, and that the lower 
stratum had been formed under water, for it showed none of the 
characteristics of beach or wind-drifted deposits. Although this 
is the only place where elevated corals were found in profusion, 
in many other localities, as at Nicols Town and Mastic Point, 
Andros, a few fossil corals were found embedded in the rock 
and evidently in place. The most common coral thus found 
was a Meandrina, probably the same as now living on the shore 
near low-water mark—a circular, flat species. 

In Nassau excellent sections of the rock can be seen in an 
old quarry, the ‘‘ Queen’s Staircase,” and in the present quarry. 
In the first of these places the section is, I believe, ninety feet 
high, and the rock is entirely Holian. The most common fossil 
is a species of Strophia that I suspect will prove different from 
those now living on the island.’ A few helicoid shells were col- 
lected, and parts of a crab were noted, but only one or two 
marine shells, a Fissurella, and fragments of a lamellibranch 
were obtained. These facts all indicate the Molian origin of the 
deposit. 








1 My thanks are due to Prof. Dall, who has kindly examined my 
Strophias, and who is inclined to provisionally refer some of the fossil 
forms to S. maritima Pfr., and states that others seem to connect mari- 
tima with forms like Glans Kust. which I found living on Andros. 
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Surface Deposits. 


There is practically no soil either on New Providence or An- 
dros, except the little that collects in the caves and holes in the 
rock. From the caves a large quantity of cave earth has been 
taken and sold. as a fertilizer, with what result I do not know. I 
was told that guano had been found on Andros, but I saw none. 
The earths I collected I have treated with hydrochloric acid, and 
the results indicate a great variation in composition. In some, 
most of the material is soluble with strong effervescence, but in 
others the residual, I suspect, will prove greater than the soluble 
portion. The residue seems to be composed of organic material, 
with some mineral constituents that contain an appreciable 
zeke of iron. Dr. Waller, of the School of Mines, Columbia 

ollege, has kindly offered to analyze my material, and we hope 
from the results to draw some conclusions as to its origin, At 
present it seems as if the earthy deposits are composed of the 
insoluble portions of the coal rock mixed with vegetable par- 
ticles, 

The absence of any large quantity of fallen leaves is very notice- 
able. In the ‘‘ Pine Yard,” as the pine woods are locally called, 
we did not see a single fallen pine, but the depressions in the 
ground showed where one had formerly stood, and a long, shallow 
trough plainly indicated where the fallen trunk had lain. Desic- 
cation and decay take place with astonishing rapidity, and I be- 
lieve that the deposits found in the caves are greatly added to 
by the comminuted particles of dried vegetable matter, and the 
residue of the decomposed portions, both of which would be 
washed in by rain-water, 

On the ‘‘swash” on the west coast of Andros a peculiar 
ash-like deposit was noticed that covered small circular areas. 
This on examination proved to be composed of soft, elastic lumps 
coated with calcareous material. ‘These lumps under the micro- 
scope were seen to be composed of one of the small, probably 
fresh-water, alge that had grown in the pools of water, and 
which had been left when the pools had dried. 


Erosion. 


One of the most striking geological changes taking place in 
the Bahamas is the erosion of both the surface and the shore 
line of the islands. 

West of Nassau, on the beach, are many places where the waves 
have cut narrow passages into the rocks and ground the frag- 
ments into sand. There are also a number of ‘‘ pot-holes”: 
these were circular in horizontal sections, and the bottom and 
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sides were smooth. They contained the worm coral heads that 
had evidently been the means of making the holes. 

On the beach of the cays north of Nassau great blocks of 
coral rock are seen that have been dislodged by the waves, and 
in some places fresh fractures show where large fragments have 
been broken off. On the south side of the cays the erosion is 
different. Here the water is quiet and eats slowly under the 
rock, so that a projecting ledge is formed that marks the height 
of the tide. 

At some places on Andros, as at Fresh Creek and Nicols Town, 
the shore is undermined, and great slabs in places have fallen, 
thus making large cracks. Similar cracks are found inland 
higher above high-water mark, and have evidently been formed in 
the same manner as those on the shore. Where the edges of the 
crack were in contact they had been firmly cemented together, 
and ut intervals along the line of the crack were numerous large 
holes that had evidently been worn out by the action of rain- 
water running over the edge. Leading into these holes were 
channels almost as perfectly formed and rounded as a tin gutter. 

The erosion of the surface will impress every one that visits 
the Bahamas. Sharp, jagged points project so as to make walk- 
ing tiresome and annoying. Although there is some sand near 
the beach west of the Barracks at Nassau, there are no great 
moving masses such as Heilprin describes as being found in 
Bermuda.’ 

In some places, as on Goat Cay, near Fresh Creek, Andros, the 
surface is eroded in a peculiar and striking manner. There the 
rock is worn so as to leave vertical cylindrical masses two or 
three feet high, some connected below or half-way up with each 
other, others separate. Their sides and tops are pitted and 
eroded, so they have evidently been affected by atmospheric 
agencies. On the ocean side of this cay the erosion from the ac- 
tion of the surf was so exceedingly rapid, that the rock remained a 
light yellowish color instead of the dull or dark gray it commonly 
assumes. The form the rock here presented was even more 
striking than the cylindrical masses described above. It was 
worn into innumerable peaks and pinnacles like a miniature 
mountain range, the points and edges of the pyramidal projec- 
tions being sharp and clean. As we walked back from the edge 
of the cay, every gradation could be found between the miniature 
peaks and the cylindrical masses higher up. And I believe that 
the latter are what remains after the edges of the little peaks 
and pyramids have been slowly worn away by the action of 
atmospheric agencies ; for we have only to round off the points 





1 « The Bermuda Islands,” p. 31. 
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and deepen the connecting ridges to produce the vertical cylin- 
drical masses. But in order that this could have occurred, it 
will be necessary to suppose that the island has been elevated, 
and this, as I hope to show, I believe has been the case. 


Outliers. 


In many places near Andros, as at Mastic Point and Golden 
Cay, there are cays separated from the island by water but a few 
feet in depth, and in some places these cays make a prolonga- 
tion of a point with which I believe they were formerly con- 
nected, and have been cut off, not by subsidence, but by ero- 
sion. There are other cays, as those near Nassau, that, as I 
hope to be able to show, owe their origin to another source. 


Caves. 


One of ‘‘ the sights ” at Nassau are ‘‘ The Caves,” about seven 
miles west of the city. One of these is an irregular opening in 
the north side of a hill that faces the sea. ‘The floor is con- 
siderably above high-water mark. In the back of the first 
chamber is a small opening through which can be seen a deeper 
chamber, in the bottom of which is water. This chamber is 
said to connect with the cave on the opposite side of the same 
hill. This second cave is a long chamber about fifteen or twenty 
feet in height, and the rovf contains holes through which the 
roots of trees pass and fasten into the floor below. ‘The side 
wall of the cave for a distance of about four feet from the 
ground projected about six inches beyond the upper part of the 
wall, thus forming a shelf that was quite level and ran the en- 
tire length of the chamber, a distance of perhaps one hundred 
feet. I could only explain the formation of this shelf by sup- 
posing that it represented the contact between two deposits, and 
that the upper had yielded more rapidly than the lower to ero- 
sion. 

On Andros I saw a number of caves near the northern part of 
the island. All were in the sides of the elevated portions. ‘The 
openings in some, as one near Nicols Town, were small, barely 
as large as an ordinary door. Others were simply excavations 
in the side of the hills. 

In some places, as near Nicols Town and Mastic Point, small 
caves were found, twenty to forty feet above high-water mark; 
and the low, vertical cliffs in which they were, indicated the ex- 
istence of an old shore line, for the rocks were undermined in 
the same manner as those we now see on the present shore. 

In some of these caves Indian relics have been found, and also 
human bones, and I obtained a portion of a human humerus 
from one on Andros. 
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Ocean- Holes. 


Near the caves at Nicols Town was a hole known as the 
**Qcean-Hole.” It was about one hundred feet in diameter and 
perhaps forty feet in depth, and contained a pool of brackish 
water. In one place the wall had been excavated so as to form 
a small cave, while the rest was quite steep and covered with 
trees and large blocks of coral rock. In one place was a very 
marked unconformability in the rock, the seeming strata below 
lying at an angle of about thirty degrees, while above the layers 
were horizontal. ‘This was probably only an unusual arrange- 
ment of the Molian formation; but in the Queen’s Staircase, 
where an unusually fine section is exposed, the layers lie at dif- 
ferent angles, but are wedged in between each other, as it were, 
and no such sharp unconformability as that above described is 
to be seen. 

The name ‘‘ ocean-hole ” is also applied by the natives of An- 
dros to deep holes wnder the water. Some of these are remark- 
able. The first that I saw was near Mangrove Cay. Here, 
close to the shore, was a nearly circular hole at least 100 feet in 
diameter, and in which the water was said to be over 18 fathoms 
(104 feet) in depth. I did not have an opportunity of sounding 
it, but the dark blue color of the water told its own story. 

While sailing up Fresh Creek, Andros, we came to another 
ocean-hole, which I examined. It was about ten miles from 
the mouth of the creek, close to the northern bank, and about 
one hundred feet in diameter. From the shore the water for a 
distance of about fifteen feet was two feet in depth, and then 
suddenly deepened to eighteen feet over a projecting ledge. 
Sounding across the hole did not show a greater depth. The 
bottom of the hole was of soft coral mud. The bottom of the 
creek surrounding the hole was covered with about two feet of 
water, and in some places gradually sloped into the hole. Still 
farther up the creek another hole was seen, but was not exam- 
ined. The most remarkable ocean-hole that I saw was one near 
Grassy Creek, near the southern end of the east side of Andros. 
The diameter was about one hundred and fifty feet, and the 
shore itself formed one edge of the hole. The sides were of sand 
at its angle of repose for a depth of about six or seven feet be- 
low, and resting on an overhanging ledge of rock. Where the 
tide had fallen it left the hole surrounded by at least a quarter- 
mile of sand flat on the ocean side, while, as stated above, the 
shore formed the rest of the boundary. This hole I sounded 
with all the line I possessed, but at twenty fathoms the weight 
was cut off and I was unable to obtain another to continue the 
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sounding. The captain of our boat, a reliable man, told me 
that in the ‘‘ Pine Yard” was a hole similar to this one, in which 
he had found no bottom with a line over thirty fathoms in 
length. Before attempting to explain the formation of these 
ocean-holes it will be well to describe what the natives call 


Boiling-Holes. 


The first of these I was shown on Andros in a small creek 
that runs into Conch Sound. The top of the hole was about 
a foot under water at low tide, and close to the mangroves that 
formed the side of the creek. It was about seven feet in length 
and about two or three wide. Below the diameter increased, 
forming an overhanging ledge. When the tide was low in the 
creek, but rising outside, the clear sea-water could be distinctly 
seen ascending, thus producing the same appearance as that 
presented by a mixture of sulphuric acid and water. Suspended 
particles could also be seen rising. 

While sailing past Rat Cay, near Mastic Point, another ‘ boil- 
ing-hole” was seen that was apparently about ten feet in diame- 
ter, and from a distance we could see a perceptible ‘‘ boil” on 
the surface that was undoubtedly caused by the rising water. 
Our captain said that when the tide was falling the water in the 
hole.went ‘‘ down and round ”—which statement I believe, as the 
water was rising with some force, and probably ran out again 
with sufficient rapidity to cause a small whirlpool. In another 
boiling-hole near Mangrove Cay the water was seen ascending. 

These facts prove not only that an underground connection 
exists between these holes and the ocean, but that the connec- 
tion is an open one, so that the water can flow freely through 
it, and thus the pressure resulting from the passing tidal wave 
is shown before the tide commences to rise on the shore. The 
ocean-holes, I believe, can be explained by supposing them to 
be old boiling-holes in which the connection has been stopped 
up, and their greater size caused by the falling-in of the ledge 
on the edge, which would aid in the stoppage. I regret that I 
have no facts to offer on the depth of the boiling-holes, for the 
only one I stopped to examine was at Conch Sound, and this one 
ran under the ledge, so that its depth could not be determined. 
The ocean-hole at Nicols Town, described above, is also, I believe, 
an old ocean-hole now elevated. 


Banana-Holes. 


These are holes found mainly on the elevated parts of the land 
on both New Providence and Andros. They contain a quantity - 
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of earth in the bottom, in which the natives plant their bananas, 
and hence the name. 

In shape and dimensions these holes vary greatly. Some are 
cylindrical, about four feet in diameter, but at the same time 
twenty feet or more in depth. Others are from ten to twenty- 
five feet across, and some even larger, and often of an irregular 
shape and much longer than wide. 

The walls are often excavated below, so that the side becomes 
an overhanging ledge and forms a small cave. In some a cave 
begins at the side of the hole and runs backward. It is hence 
hard to draw the line between these holes and the caves. There 
are also holes that are not called banana-holes, but which may 
be here described, as they differ only in shape. In some the 
opening is barely large enough to allow aman to pass. One 
such I descended, and found that below it was over five feet in 
diameter and cylindrical. The top had been excavated so as to 
form a domed roof. 

Other holes were connected by a horizontal passage through 
which I could craw] from one to the other. One of these I saw 
near Conch Sound, where the passage ran from the bottom of 
one hole to the side of the other, which was much deeper. 

Near by I saw two shallow holes that were connected bya 
horizontal passage, so that they resembled a large tube bent up 
at each end. It is not unusual to find openings in the ground, 
barely large enough to admit an ordinary pail, and sometimes 
much smaller. These are simply openings in the roof of a cave 
or hole of unknown dimensions, and frequently in the bottom 
is a quantity of fresh water that is used by the people. 

The subject of banana-holes has been briefly discussed by Dr. 
C. 8. Dolley,’ who accounts for their formation by ‘‘ the action of 
decaying vegetable matter, that undergoes fermentative changes 
by the products of which the soft, calcareous rock is dissolved 
and leaches away.” ‘There is no doubt that the rock is in many 
places eroded in this manner, as the small, saucer-shaped depres- 
sions so common on the surface, and each often containing 
leaves and water, plainly testify. But I doubt if this agent alone 
would cause the deep vertical cylindrical holes, or those in 
which the sides recede into caves or the horizontal passages. 
And if the holes were formed in the manner described by Dr. 
Dolley, should we not find them in the low level land as well as 
on the ridges? But, as stated before, the holes are found in far 
greater number on the ridges, and in places where the surface is 
such as to indicate that formerly the erosion fromthe waves was 





1Proc. Acad. Nat. Sci., Phila., 1889, p. 182. 
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very great. If we could have a good view of the proper bottom 
of a banana-hole, we might be able to account for their forma- 
tion; but, unfortunately, the bottom is always filled with a deposit 
of earth or blocks of coral rock, and generally covered with vege- 
tation. 

It is not improbable that the deep cylindrical ones were formed 
in the same manner as pot-holes. And others might have ori- 
ginated in the same way as the spouting-holes, where the waves 
undermine the shore and afterward break an opening in the 
rock above. Should some of the boiling-holes, described above, 
become elevated and their bottoms filled up with fallen blocks 
of coral rock and deposits of earth, they would form banana- 
holes. The holes in the cracks at Fresh Creek can be easily ex- 
plained, but if all banana-holes were formed in this manner we 
should find them in a line with others, which I was told was the 
case, but I was never able to satisfy myself that it was so. The 
caves are often the result of the former action of the sea, and 
some of them have probably been washed out by rain-water; 
but in either case, should a portion of the roof fall in, it would 
make a banana-hole if small, or, if large, an ocean-hole like the 
one near Nicols Town. ‘The horizontal passages are evidently 
washed out by water, but whether by the sea or rain-water I do 
not know, but I believe either might have accomplished it. It 
is difficult to understand how underground channels could be 
formed under water, yet the boiling-holes prove that such exist ; 
but there is no means of determining whether they were formed 
under the present circumstances or at some previous period 
when the land might have been elevated. 

I was told that holes were as common under the water as they 
were on the land, but did not myself observe this to be the case ; 
but then my opportunities for observation in this direction were 
limited. I infer from the facts I have given that banana-holes 
and caves pass gradually into each other, and that they have been 
formed by the action of the sea-water and afterwards modified 
by the action of rain-water, aided by the products of the decom- 
posing vegetable material and in some cases by the falling-in of 
the roofs of the caves. 


Effects of Vegetation on the Surface. 


One of the facts that I noticed shortly after my arrival in the 
Bahamas was the occurrence of great numbers of blocks of coral 
rock scattered irregularly over the ground, and I first thought 
that they were the result of the excessive erosion that I saw tak- 
ing place around me. But on some of the cays—as on Goat 
Cay, described above—where the erosion was most rapid, there 
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were no loose blocks, and if these had been formed by erosion 
alone it was there that we should have found them most numer- 
ous. 

I had often noticed the gnarled and stunted appearance of 
the bushes and trees that grew near the shore, and where there 
was evidently a severe struggle between the sea on the one hand 
and the plants on the other. 

At Quarantine Station I was shown a small bush, Rhacicallis 
rupestris, and was told that it was over twenty-two years old, by 
a man who said he could remember the plant as ‘‘long as he 
could remember anything.” Icut away the rock surrounding 
the bush, and found that its roots proceeded downward a few 
inches through the soli: rock. At the surface the trunk ex- 
panded so as to form « projecting mass that rested on the 
rock, The bush was only about eighteen inches in height 
and evidently stunted by lack of nourishment. I then pulled 
up a number of shrubs in the vicinity, and found that their 
roots ran under the hard crust that formed the surface of 
the rock. Further observation showed that in many places 
the crust had been lifted and broken by the growth of the 
roots, and then trees were noticed with the base of their 
trunks surrounded by slabs of rocks that leaned against them. 
Finally, when the rock becomes eroded, the roots of trees pene- 
trate the holes and crevices, and by their growth crack off large 
fragments that subsequent erosion forms into boulders. And 
these boulders are found most abundant where the trees are the 
largest, and hence where the action of their roots is most vig- 
orous. Hence we may infer that these blocks are formed by 
erosion and the growth of the roots of the shrubs and trees. 

While at Nassau I noticed on the shore in some places—as 
near Dix Point—vertical masses of rock that ran in an irregu- 
larly curving or straight line on the surface. The projections 
were sometimes about one foot high and two to four inches in 
width, and containing on their upper edge a number of holes, 
about half an inch in diameter, that were often shallow and 
sometimes mere pits, but quite regularly distributed in a single 
line. These little ridges could sometimes be traced for a dis- 
tance of fifteen or twenty feet, and had evidently been left stand- 
ing while the surrounding rock had been eroded. For a long 
time I was unable to explain their formation. Sometimes the 
ridges intersected and formed small or large triangles, as the 
case might be. When I visited the south side of New Provi- 
dence, I saw growing in the water, in the calcareous mud that 
there forms the bottom, the Black Mangrove or Salt Bush (Avi- 
cennia nitida), and radiating from it, projecting about five or 
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six inches above the ground, were small vertical shoots about 
three or four inches apart and looking very much like the teeth 
of a very long wooden rake. These shoots, I afterward found, 
come from the long, sucker-like roots of the Avicennia and also 
of the Buttonwood (Conocarpus erectus). Later, on the west 
side of Andros, I found these plants growing near the water and 
also higher up on the beach, which here was a very fine calcare- 
ousdeposit. This deposit had been slightly raised by the growth 
of the shoots, and higher up on the shore, where in contact 
with the shoots, it had hardened into rock. This, I believe, ex- 
plains the ridges described above, for the roots are frequently a 
foot below the surface, and the action of fresh water following 
down the shoots, and probably, also, the action of the juices of 
the plant, have slightly dissolved the calcareous material and then 
cemented it into a rock harder than the surrounding deposit. 
The latter, when erosion commences, wears away and leaves the 
harder ridge standing. ‘The manner in which the ridges are 
formed, and the holes in the tops of them, all strengthen this 
conclusion. ‘The triangular spaces enclosed by the ridges are 
almost identical in appearance with the triangular spaces marked 
off by the sucker-like roots that cross each other in all directions. 


Rhizomorphs. 


While visiting the quarry at Nassau my attention was drawn 
to some cylindrical masses of coral rock that apparently hung 
root-like over the edges of the quarry and were about four feet 
in length, They were, however, cemented to the wall. I broke 
one off, and on examining it found that the particles of which it 
was composed were arranged in a concentric manner about % 
central axis. On the way back from the quarry I pulled up a 
small shrub, and found its roots penetrating the rock, which 
had been eroded so as to leave cylinders surrounding them. 
Dr. Dolley’ has called attention to these cylindrical and tubular 
forms, and has explained their formation by supposing that they 
represent the ‘‘ ramifications of a now exterminated flora,” and 
also that ‘‘the juices of the roots, acting on the sand imme- 
diately surrounding them, formed a compact layer. Through 
erosion and subsidence the vegetation was afterward extermi- 
nated, the looser particles of drift rock worn away, and the sur- 
face left covered by myriads of tubes of all sizes, formerly occu- 
pied by plant roots and rootlets.” Later, on Spruce Cay, near 
Nassau, and at many other places, I found a number of these 
cylindrical projections, some of which contained a small hole in 
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the centre, which in others was filled with calcareous material. 
I believe Dr. Dolley’s theory of the formation of these cylin- 
drical and tubular projections is, in the main, the correct one; 
for I collected specimens with the roots still in them, and the 
concentric arrangement shown on cross section shows very 
plainly that the solvent action of the water, following the path 
of the root, had been from within outward. As these masses are 
conspicuous and characteristic, I would suggest that they be 
called rhizomorphs ; and this name would also cover the tubular 
masses that have evidently been formed in the same manner, 
and which I have found in the ferruginous clays of New Jer- 
sey and elsewhere. ‘The action of the water in the latter case 
has been on the iron contained in the clay. 

Dr. Dolley is inclined to think that the rhizomorphs were 
formed while the sand was in a loose state; and while I do not 
deny that this might be possible, I believe that all that I saw 
had been formed by the roots penetrating the already hardened 
rock; and I furthermore found no rhizomorphs being formed 
by the plants growing in the loose sand. 

Dr. Dolley also states’ that the ‘‘small islands exhibiting these 
peculiar formations ” (rhizomorphs) ‘‘ are indications, therefore, 
of erosion and subsidence.” I admit the erosion; but as the 
rhizomorphs are found twenty and thirty feet above the sea-level, 
I think that subsidence has taken no part in their formation. 

These rhizomorphs are not to be confounded with the cylindri- 
cal masses described on Goat Cay, for the latter were vertical 
and did not exhibit the concentric arrangement of the particles 
so plainly shown in the rhizomorphs, which are found at all 
possible angles. And if we suppose the masses on Goat Cay to 
be due to the same process that formed the rhizomorphs, we must 
suppose that the roots that produced them grew vertically down- 
ward, which is extremely improbable. It may be well to state 
that a few rhizomorphs were found on Goat Cay, and the differ- 
ence between them and the cylindrical masses was very marked. 

It might be asked, if these rhizomorphs have been formed 
in the manner described, why is it that we do not find them 
everywhere on the islands? And in answer to this objection it 
may be said that roots of most of the trees spread out over the 
ground or slightly under the crust, but do not penetrate the 
rock; and that the roots of the smaller plants are those that 
have formed the rhizomorphs, and that these latter show only 
where there is but little vegetation, and where the erosion is 
active and not helped by the roots of trees breaking up the sur- 
face into blocks as described above. 





' Loc. cit., p. 182. 
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Evidence of Subsidence and Elevation. 


The facts bearing on the question of subsidence and elevation 
have already been given, but it may be worth while to briefly 
review them and give my inferences. 

The caves and old beaches now above the sea plainly show 
where the level of the water formerly was. The section at 
Fresh Creek proves, as do the other cases of elevated corals, that 
the island has been elevated. As the formation on top of the 
corals at Fresh Creek is Molian, it follows that it could have 
been deposited only above water; and as the caves and old beaches 
are at least thirty feet above the sea-level and in the Aolian 
formation, they could not have been formed until the islands had 
subsided. Hence we are justified in assuming that at some pre- 
vious time in their history the islands were at about the same 
level as now. Then followed a period of subsidence of at least 
thirty feet, during which the caves and old shore lines were 
formed. After this subsidence the islands were elevated to 
about their present position. It only remains to sum up the 
facts that bear on the question of the most recent movement in 
the Bahamas. 

The fact that on the west coast of Andros, where the slope 
seaward is so exceedingly slight, the soft, calcareous mud grows 
gradually harder and harder as we go inland, indicates to my 
mind that the island has been recently rising; for if it were sub- 
siding or had recently subsided, we may suppose that time 
enough would have elapsed since its elevation to ullow the calca- 
reous deposit to harden into rock, and then, as the subsidence 
took place, the surface at the edge of the water would be hard 
rock, which would finally probably extend under the water as 
the latter encroached on the land. ‘The depth, close to the 
shore, of the fine calcareous deposit also points to elevation, for 
in it I ran a pole nine feet. How much deeper it was I had no 
means of determining, owing to the length of the pole. Now, 
had subsidence been taking place, should we find this depth of 
calcareous mud close to the shore? It is perhaps possible, and 
it might be claimed that the.greater the subsidence the greater 
would be the depth of the mud ; but by the time that nine feet 
of sediment had been laid down it is reasonable to suppose that 
the mud on the shore would have hardened, and then should we 
not find the water washing against a rocky shore ? 

As we approach the west side of Andros from the interior the 
pines grow smaller and smaller, and the forest is often prolonged 
into points that run out in the swash and are composed of 
young and vigorous trees. ‘There are also in the swash small 
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and slightly elevated pieces of land barely above the level of the 
surrounding ground, and on these are growing young pines. 
These facts show that the pines are advancing as fast as the con- 
ditions admit. Now, we may fairly suppose that within very 
recent geological times the atmospheric conditions were practi- 
cally the same as now, and that the outward growth of the pines 
is limited by the elevation of the land from the influence of the 
salt water. Now, had the land once been as high as at present, 
it is fair to suppose that the pines would have taken possession 
of the places they now occupy ; and if subsidence was in pro- 
gress, they would now be being driven back from their vantage 
ground. And we may also suppose that before the change from 
elevation to subsidence had taken place, time enough to allow 
the pines to grow old would have elapsed ; and hence were 
the island now sinking, or rather had it recently been sink- 
ing, we should expect to find on the western shore the pine for- 
est with an array of old and dying trees facing thé sea, and it 
would not be surprising if some dead pines were found standing 
in the water. None of these appearances are to be found. 

The mangroves, too, point to elevation, for I find recorded in 
my note books instances of mangroves, far above high-water 
mark, that were apparently dying, but none were seen in situa- 
tions that indicated that the water was becoming too deep for 
them, as would probably be the case if the land had been re- 
cently sinking. 

These facts have perhaps been treated with too much detail; 
but when I had been only to Nassau, and had seen the active 
erosion that was taking place, I was inclined to think that the 
islands were sinking, and was afterwards forced by the facts 
given above to alter my conclusion. That most of the cays are 
being worn away and reduced in size is evident. The vegeta- 
tion is being driven backward, as indicated by the old and 
gnarled appearance of the bushes and by the rhizomorphs that 
remain where the plants once grew. But on the west side of 
Andros the water is so shallow for a long distance seaward that 
there is practically no erosion of the land by the waves. A lit- 
tle bank of coral sand and foraminifera raised slightly above 
the level of the swash is the only evidence of the action of the 
water. 


Formation of the Cays North of New Providence. 

The position, size, and shape of these larger cays have already 
been given on page 5. 

Before attempting to explain the manner in which I believe 

they were formed, | will briefly describe the appearance of the 
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reef at Nicols Town, Andros, and also that at Rose Island, near 
Nassau. 

At Nicols Town the reef was about a quarter of a mile from 
the shore, and the water varied from ten to eighteen feet in 
depth. The reef was almost entirely composed of the great 
Madrepora palmarum, with some small patches of A. cervicornus. 
Both of these corals were growing luxuriantly, and their tips 
were close to the surface of the receding waves. ‘The reef at 
Rose Island, however, contained very few specimens of M. pal- 
marum, but many of M. cervicornus, and also large heads of 
what are popularly known as ‘‘ brain corals,” but which of the 
genera so designated I am unable to state. The receding waves 
left the top of the reef bare, and exposed the sea fans and alcyo- 
noid corals that were growing on the top. ‘Toward the shore the 
reef sloped gradually downward into a bank of sand, or, in other 
words, the sandy bottom sloped upward to the top of the reef, 
which thus presented a very different appearance from the one 
at Nicols Town, where the corals rose from the bottom. These 
facts show, I think, that the Rose Island reef is an old one, while 
the Nicols Town reef is in what we may call its prime. A study 
of the chart of New Providence shows, running along its north- 
ern shore, a number of reefs, some of which are marked nearly 
dry at low water. Now, in order to convert these reefs into land 
it is only necessary that they should be slightly elevated or that 
sand should be deposited on top of them. And this, I believe, 
is the way in which the cays known as Hog Island, Rose Island, 
Salt Cay, and Quarantine Cay have been formed. In other words, 
I believe they have been formed in the same manner as L. Agas- 
siz explained the formation of the cays of southeastern Florida. 
He argues, however, that as the cays nearest the land, and hence 
those tirst formed, are no higher than those farther seaward, it 
follows that during their formation the land was stationary. 
Prof. Heilprin,* on the other hand, has proved that the Florida 
Peninsula is, or has lately been, rising. I think I have shown 
that the Bahamas, or at least the islands of New Providence and 
Andros, have very recently been rising; and yet, although I have 
no measurements, I venture to state that Salt Cay, the most sea- 
ward one, is as high if not higher than Hog Island, that lies in- 
side of it. 

To return to Florida. It would seem at first as if the conclu- 
sions of Prof. Heilprin precluded the possibility of the cays be- 
ing formed as suggested by Agassiz; for if we suppose a cay to 
be formed while the land is rising, and then that another forms 
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to seaward, and this process to continue until three or four cays 
were formed one outside of the other, it seems as if the first one 
would be higher above the level of the sea than the last, and this 
Agassiz‘ states is not the case. When I first read Agassiz’s 
memoir I was much impressed with the strength of his argu- 
ments. But Heilprin’s in regard to elevation are conclusive; 
and although he did not visit the lower part of the Peninsula, 
it is probable that its movement is in the same direction as that 
portion examined. 

It will, however, be noticed that Agassiz lays no stress on the 
effects of the erosion that takes place so rapidly on all islands of 
coral formation. 

I believe that the views of these two eminent observers can be 
brought into harmony by considering the effects of erosion. Let 
us suppose a cay has been formed of calcareous material thrown 
up by the waves toa height of fifteen or twenty feet. Then, 
while the cay to seaward was being formed, the erosion would 
take place on the one already made, and whether its height 
above the sea increased, remained constant, or decreased would 
depend upon the relative effects of the elevation and erosion. 
It is not improbable that these two forces might balance each 
other; and if this were so, it is easy to show diagrammatically 
that any number of cays could form, one after the other, to sea- 
ward, and yet the first be no higher than the last above the 
level of the sea. And this argument also applies to the cays 
near Nassau. It is probable that the ocean would throw up 
some of the cays higher than the others, and also that a slight 
difference in height would not be observed by the unaided eye. 


The Formation of the Bahamas. 


As stated on page 4, the islands lie on the eastern and northern 
edges of the Great and Little Bahama Banks. The only excep- 
tions are Great Bahama Island, the Biminis, and some others 
that are exceedingly small. 

As I have visited only New Providence and Andros, I hesitate 
to do more than suggest that the other islands of the banks have 
been formed by the action of the waves and wind in’ the same 
manner as the cays near Nassau. 

A visit to the other islands of the group would be well repaid, 
for some of them, as San Salvador, Rum Cay, and Inagua, have 
apparently been formed in a different manner from those on the 
Great Bank. And it is interesting to note that Dr. Bryant * de- 

“eo genes on Florida Reefs,” Mem. Mus. Comp. Zoél., Vol. VII., No. 
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scribes Inagua as a raised atoll. And Crooked Island and Ack- 
lin together resemble in a remarkable manner the shape of the 
Keeling Atoll.‘ Should these be proved portions of an elevated 
atoll, it would be interesting, as they would be only exceeded in 
size by the atolls of the Maldiva Archipelago, which are the 
largest known.” The islands of the Caicos Bank also resemble 
the form of an old atoll, and the bank is still larger than that on 
which Crooked and Acklin Islands are situated. 

In conclusion, it is interesting to note that Darwin and Prof. 
Dana, although they never visited the Bahamas, have, from a 
study of the charts, come to diametrically opposite conclusions 
in regard to the evidence they present of elevation or subsidence. 
Prof. Dana states* that ‘‘the Bahamas show by their form 
aud position that they cover a submerged land of large area,” 
and that ‘‘ the long line of reefs and the Florida cays trending 
away from the land of southern Florida are evidence that this 
Florida region participated, though to a less extent than the Ba- 
hamas, . . . Thus the size of the islands, as well as the exis- 
tence of coral banks and also the blankness of the ocean beyond, 
all appear to bear evidence to a great subsidence.” 

Darwin, on the contrary, says :* Proofs of elevation within re- 
cent Tertiary periods abound over nearly the whole area of the 
West Indies, and hence it is easy to understand ‘‘ the origin of 
the Great Bahama Banks, which are bordered on their southern 
and western edges ° by singularly-shaped islands formed of sand, 
shells, and coral rock, some of them about 100 feet in height, is 
easily explained by the elevation of banks fringed on their wind- 
ward side by reefs.” 

I think the facts I have given justify my conclusion in regard 
to the recent elevation of Andros and New Providence. It is 
probable that the elevation extended over the rest of the Baha- 
mas, as caves exist on the other islands. What the Bahamas 
are doing to-day, of course, we cannot tell; but until we have 
proof to the contrary, we may assume that they are rising. 


This paper was illustrated by a large number of interesting 
specimens, and many fine lantern slides from photographs made 
by the author. 





1 Darwin, “‘ Coral Reefs,” 3d ed., Pl. I., Fig. 10. 

? Dana, ‘‘ Corals and Coral Islands,” p. 190. 

3 «* Corals and Coral Islands,” p. 368. 

4** Coral Reefs,” 3d ed., p. 268. 

5T have quoted this as given by Darwin. It is evidently a slip of the 
pen, as the islands are on the eastern and northern edges of the banks 
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After the reading of the paper, Dr. NEWBERRY made some 
pertinent remarks on the geology of the group, and spoke of the 
disputes in progress as to the rise or subsidence of the islands. 
Dr. Britton asked if the soil contained much oxide of iron. 
In reply, Dr. NorTHROP stated that he had been unable to make 
any exact analyses, from lack of time, but that on treating the 
various specimens of soil with dilute hydrochloric acid a consid- 
erable variation in them was shown. Some specimens dissolved 
completely, others left a large residue; these residues, tested be- 
fore the blow-pipe, showed varying amounts of iron. Dr. NeEw- 
BERRY explained that the limestone rocks were disintegrated by 
waters charged with carbonic acid; the lime being dissolved out 
left the silica, and oxide of iron, and alumina; these latter sub- 
stances formed the nucleus of a soil. If the original rock con- 
tained much oxide of iron, we would be prepared to find it in 
the resulting soil. Dr. Botton remarked that some of the 
specimens exhibited were similar to the rhizomorphs occurring 
on the Island of Niihau, H. I. 


The following names were proposed for Resident Member- 
ship: 
FREDERICK STARR, PuH.D., 
by Dr. Botton. 
Mrs. THEODORE SUTRO, 


Dr. JEANNETTE B. GREENE, 
by Dr. NEWBERRY. 


October 20th, 1890. 

StaTED MEETING. 
The President, Dr. NEWBERRY, in the chair. 
About fifteen persons present. 
Minutes of October 13th were read and approved. 


The following nominations were made for Resident Member- 
ship: 
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CHARLES F. PRENTICE, 
by Wm. L. ELsErrer. 
Dr. FRANK D. SKEEL, 
by Dr. BasuForD DEAN. 
PRESIDENT NEWBERRY nominated as Fellow of the Academy: 
Dr. BAsHFORD DEAN. 
Dr. H. T. VuLTs read a few brief notes on 
THE ANALYSIS OF GRAINS AND CEREALS. 


(Abstract. ) 


The paper is a brief review of some of the well-known methods, 
but makes special reference to the Kjeldah] method for albumen- 
oids and the Von Asboth process for starch. An outline of 
both is here given. 


Kjeldahl Method. 


Consists of two operations:— 

1st. The digestion or conversion of albumenoid bodies into 
compounds of ammonia by means of concentrated sulphuric 
acid, alone or with other suitable oxidizing agents. 

2d. The decomposition of the ammonium sulphate by caustic 
alkali, distillation, and condensation of the ammonia in standard 
acid. 

Digestion.—From 0.8 to 1.5 gms. of the substance are intro- 
duced into a long-necked, pear-shaped flask of hard glass, from 
10 to 20 c.c. of concentrated C. P. sulphuric acid, free from ni- 
trogen, and about 0.5 gm. of metallic mercury added. ‘The flask 
and contents are then placed on a ring stand and slowly heated 
until violent action has ceased. The heat is then increased, and 
continued until the solution is of a pale-yellow color; this usu- 
ally takes from one-half to three-quarters of an hour. The 
heat is then removed, and finely pulverized potassium perman- 
ganate is cautiously added in small portions until the liquid as- 
sumes a green tinge (if pink, water is present, and reheating for 
some time is necessary). Heat is now applied for a few minutes, 
when the liquid will clear. This indicates the completion of 
the digestion; the heat is removed and the flask allowed to cool. 

Distillation.—The contents of the digestion flask are then 
rinsed with about 200 c¢.c. of cold water into an Erlenmeyer flask 
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of about 700 c.c. capacity containing some spirals of platinum 
wire; 25c.c. of potassium sulphide solution (containing 40 gms. 
per litre) are then added. The Erlenmeyer flask is fitted with a 
Wiirtz tube, and this in turn connects with a common block-tin 
condenser. ‘To the drip end of the condenser is attached a tube 
bearing a bulb. The other end of this bulb tube dips under the 
surface of the liquid in the receiving flask. ‘This flask should 
contain the standard acid in amount from 25 to 50 c.c., as the 
case demands. I prefer to use normal hydrochloric acid, but } 
sulpburic acid may be used. 

ust before starting the distillation, from 50 to 100 c.c. of 
caustic soda (27 per cent) are cautiously run into the distilling 
flask and mixed with the contents, avoiding violent agitation. 
A piece of red litmus paper is now dropped in the flask, which 
is immediately stoppered. The litmus paper serves to show 
whether enough alkali has been added; if not, measure out 
10 c.c. more, uncork the flask, and introduce as before. Con- 
tinue these additions until the contents are alkaline; but avoid 
a large excess. When ready, heat up slowly to boiling, and keep 
up the distillation until at least 150 c.c. of distillate have passed 
over. Remove the receiving flask, and determine the acidity of 
the contents with ;5, ammonia or ;; potassium hydrate, using 
methyl! orange as indicator. 

A blank test should be made with the reagents, and under 
the same conditions as the original. Time of operation, two to 
two and one-half hours. 

Calculation of Results.—The number of cubic centimetres 
of acid neutralized by the distillate, calculated to nitrogen and 
multiplied by 6.25, is equivalent to the albumenoids, 7.¢., glu- 
ten, etc. 

The determination of starch by the ordinary methods hitherto 
in vogue is uncertain and tedious. [refer to inversion followed by 
use of Fehling solution and O’Sullivan’s diastase method, The 
first is unreliable, there being no certain method of ascertaining 
when all the starch has been converted into glucose; or the pro- 
cess may go too far, decomposing the starch to humic acid, etc. ; 
result, low figures in both cases. 

The second is a more reliable method, but there is great diffi- 
culty in preparing the diastase, which does not keep. That pur- 
chased from dealers cannot be used. 


Von Asboth Process. 


This depends on the fact that starch unites with barium oxide 
to form a compound containing 19 per cent of barium oxide. 
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This compound is insoluble in excess of barium hydrate, or in 
proof spirit. 

The reagents used are as follows: 

A saturated solution of barium hydrate, free from carbonate, 
approximately three-tenths normal. 

A 5 solution of hydrochloric acid; a ;}> solution of hydro- 
chloric acid. 

Proof spirit. 

Phenol-phthalein, alcoholic solution. 


PROCESS, 


Take about 1.5 to 3.0 gms. of the dried and coarsely ground 
grain or flour (which should be previously thoroughly freed from 
fats in a Soxhlet or other extraction apparatus), place it in a 
small mortar, and add not more than 25 ¢c.c. of cold water (for 
hard grains, as corn, etc., use hot water), rub up to a thin 
paste, and transfer the liquid to a 250 c.c, flask; continue the 
operation until all is so transferred, using not more than 100 c.c. 
of water. Now heat the flask over a water bath, with occasional 
agitation, until the starch is completely gelatinized, remove 
from the heat, cool, and run in 50 c.c. of the baryta solution; 
then stopper the flask and shake well, remove the stopper, and 
fill up to the mark with proof spirit; again stopper the flask and 
shake well for two minutes, and set aside to allow the baryta 
starch to settle. Now determine the value of 10 c.c. of the ba- 
ryta solution in terms of ;\; hydrochloric acid. When the ba- 
ryta starch has settled, remove the stopper and draw off 50 c.c. 
of the clear supernatant liquid, and determine the excess of 
baryta in it with =, hydrochloric acid, finishing with the ;j> 
acid, and using phenol-phthalein as an indicator. Two portions 
of the liquid should be so tested and the results averaged. The 
amount of barium hydrate originally taken (50 c.c.), less five 
times the excess present in 50 c.c. of supernatant liquid, is 
multiplied by 4.23+ and gives the weight of starch in the 
sample. 

Barium hydrate solution should be preserved from contact with 
carbonic acid with jealous care, hence it is best to use a reservoir 
and self-filling burette, both protected by soda-lime tubes; thus 
guarded, a solution will maintain its efficiency for many months, 
but it is well in all cases to test the barium solution for each de- 
termination. Time of operation, exclusive of extraction of fat, 
one to one and one-half hours. 

The following table will show how the factors 4.23 and 0.0324 
are derived: 




















1890. ] NEW YORK ACADEMY OF SCIENCES. 27 


Molecular wt. 


Baryta atarols (CoricO pc Ba «coc ccccccdccvcccesciccscecces 801 
Starch (CeHi00s) Me. cwended. shaded Oaennoas eb €eecedneeaeneas 648 


ot J wan ee neen da edaewadieneoues dx eacene 153 


4(C.H1.0s) + BaO = BaO(C.Hi00s), 
Hence 
BaO (CoH100s). 
168 : 648: :1:x*x = 4.238 + 
Therefore 1 part of barium oxide is equivalent to 4.23+ parts 
of starch. 

Again, the starch figure may be obtained by multiplying 
the difference of cubic centimetres of 7> HCl used in neu- 
tralizing the check and | actual analyses by 0.0324, a factor 
obtained thus: 1 c.c. of +\ v HO! contains 0.00365 gm. HCl and 
is equivalent to 1 c.c. ‘of zy barium hydrate solution con- 
taining 0.00765 gm. BaO. 


2HCl + BaO = BaCl, + H:.O 


Hence 
4.23 x 0.00765 = 0.0324 


the value of 1 c.c. of ;4; HCl in starch. 
To obtain the amount of dry starch the following calcula- 
tion is necessary: 
Let v= quantity of water in the original grain. 
‘* in the extracted grain. 
“cc se fat 
- ami found in the extracted grain. 
(a) (100—y):a::100:x 
(b) 100: x::(100—v + z): x’ 


“sg 
sé gq 


x‘ = the amount of starch in the original sample. 

Note.—Dextrin is counted as starch in this process. 

Dr. H. C. Botton exhibited a few specimens of the handi- 
work of the natives of the Hawaiian Islands. These included 
specimens of Kapa, a kind of light cloth made of the paper 
mulberry and dyed of several hues; two kinds of Leis, or gar- 
lands of small shells; the model of a native canoe with out- 
rigger, and a fan made of cocoanut palm. Also a fancy bag 
made of seeds of the papaya. Also, from Samoa, another fan 
and a mat made of pandanus fibre. 

He spoke of the indolence of the natives, who expect a high 
price for any work of this character. 
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October 27th, 1890. 

STaTED MEETING. 
The President, Dk. NEWBERRY, in the chair. 
About seventy-five persons present. 
Minutes of October 20th were read and approved. 


Dr. NEWBERRY exhibited a fine specimen of turquoise from 
Mineral Park, Arizona. 


The following paper was read : 


RESEARCHES ON MUSICAL SAND IN THE HAWAIIAN ISLANDS 
AND IN CALIFORNIA. 


BY DR. H. CARRINGTON BOLTON. 
(Abstract. ) 
I. Kauai and Nithau. 


About a year ago I presented to the Academy some account 
of my study of sonorous sand in the Peninsula of Sinai. That 
communication was in continuation of researches begun jointly 
with Dr. Alexis A. Julien in 1882, the results of which have 
been laid before you on several occasions (May 14th, 1883; 
March 10th, 1884; April 28th, 1884; October 15th, 1888; May 
13th, 1889; October 21st, 1889). We have shown that the phe- 
nomenon of musical sand has been generally neglected by scien- 
tists, although it is of a marked character, and that the sand is 
widely distributed in nature, occurring on fresh-water lakes, 
on sea-beaches, and in arid regions. 

In the spring of this year I visited the so-called ‘‘ Barking 
Sands” of the Hawaiian Islands, already mentioned in the 
works of several travellers (Bates, Frink, Bird, Nordhoff, and 
others). As a natural curiosity the place has a world-wide 
fame, but the printed accounts are rather meagre in detail, and 
show their authors to have been unacquainted with similar phe- 
nomena elsewhere. 

On the southwest coast of Kauai, in the district of Mana, 
sand-dunes attaining a height of over 100 feet extend for a mile 
or more nearly parallel to the sea, and covering hundreds of 
acres with the water-worn and wind-blown fragments of shells 
and coral. The dunes are terminated on the west by bold cliffs 
(Pali) whose base is washed by the sea; at the east end the 
range terminates in a dune more symmetrical in shape than the 
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majority, having on the land side the appearance of a broadened 
truncated cone. The sands on the top and on the landward 
slope of this dune (being about 100 yards from the sea) possess 
remarkable acoustic properties, likened to tle bark of a dog. 
The dune has a maximum height of 108 feet, but the slope of 
sonorous sand is only 60 feet above the level field on which it is 
encroaching. At its steepest part, the angle being quite uni- 
formly 31°, the sand has a notable mobility when perfectly dry, 
and on disturbing its equilibrium it rolls in wavelets down the 
incline, emitting at the same time a deep bass note of a tremu- 
lous character. My companion thought the sound resembled 
the hum of a buzz-saw in a planing mill. A vibration is some- 
times perceived in the hands or feet of the person moving the 
sand. The magnitude of the sound is dependent on the quan- 
tity of sand moved, and probably to a certain extent upon the 
temperature. The drier the sand the greater the amount pos- 
sessing mobility and the louder the sound. At the time of my 
visit the sand was dry to the depth of four or five inches; its 
temperature three inches beneath the surface was 87° Fahren- 
heit, that of the air being 83° in the shade (4:30 P..). 

When a large mass of sand was moved downward I heard the 
sound at a distance of 105 feet from the base, a light wind blow- 
ing at right angles to the direction. On one occasion horses 
standing close to the base were disturbed by the rumbling sound. 
When the sand is clapped between the hands a slight, hoot-like 
sound is heard ; but a louder sound is produced by confining it 
in a bag, dividing the contents into two parts, and bringing 
them together violently. This I had found to be the best way 
of testing sea-shore sand as to its sonorousness. The sand on 
the top of the dune is wind-furrowed and generally coarser than 
that of the slope of 31°, but this also yielded a sound of unmis- 
takable character when so tested. A bagful of sand will pre- 
serve its power for some time, especially if not too frequently 
manipulated. A creeping vine with a blue or purple blossom 
(kolokolo) thrives on these dunes and interrupts the sounding 
slope. I found the main slope 120 feet long at its base, but the 
places not covered by this vine gave sounds at intervals 160 
paces westward. At 94 paces further the sand was non-sonorous. 

The native Hawaiians call this place Nohili, a word of no 
specific meaning, and attribute the sound caused by the sand to 
the spirits of the dead, whane, who grumble at being disturbed; 
sand-dunes being commonly used for burial places, especially 
in early times, as bleached skeletons and well-preserved skulls 
at several places abundantly show. 

Sand of similar properties is reported to occur at Haula, 














| 
| 
| 





30 TRANSACTIONS OF THE [ocr. 27, 


about three miles east of Koloa, Kauai; this I did not visit, but, 

rompted by information communicated by Hon. Vladimar 
i sen, of Waiawa, I crossed the channel to the little-visited 
island of Niihau. On the western coast of this islet, at a place 
called Kaluakahua, sonorous sand occurs on the land side of a 
dune about 100 feet high, and at several points about 600 to 800 
feet along the coast. On the chief slope, 36 feet high, the sand 
has the same mobility, lies at the same angle, and gives when 
disturbed the same note as the sand of Kauai, but less strong, 
the slope being so much lower. ‘This locality has been known 
to the residents of the island for many years, but has never been 
before announced in print. This range of dunes, driven before 
the high winds, is advancing southward, and has already cov- 
ered the road formerly skirting the coast. 

The observations made at these places are of especial interest 
because they confirm views already advanced by Dr. Julien and 
myself with regard to the identity of the phenomena on sea- 
beaches and on hillsides in arid regions (Jebel Nagous, Rig-i- 
Rawan, etc.). The sand of the Hawaiian Islands possesses the 
acoustic properties of both classes of places; it gives out the 
same note as that of Jebel Nagous when rolling down the slope, 
and it yields a peculiar hoot-like sound when struck together in 
a bag, like the sands of Eigg, Manchester, Mass., and other sea- 
beaches—a property that the sand of Jebel Nagous fails to pos- 
sess. These Hawaiian sands also show how completely inde- 
pendent of material is the acoustic quality, for they are wholly 
carbonate of lime, whereas sonorous sands of all other localities 
known to us (now over one hundred in number) are silicious, 
being either pure silex or a mixture of the same with silicates, 
as feldspar. 

In 1875 Dr. James Blake, of San Francisco, examined micro 
scopically a specimen of the Kauai sand sent him by Mr. Frink, 
and ascribed its acoustic qualities to the cellular character of the 
grains. This condition, however, Dr. Julien and I find to be 
exceptional, since most sonorous sand is quartzose, and we believe 
the gaseous-film theory, already announced to the Academy, ap- 
plies equally to sonorous sand of diverse form, composition, and 
origin. 

A specimen carried away in a bag, and another shipped over 
land in a keg, have both preserved their acoustic qualities up to 
date. 

[The speaker exhibited specimens, and obtained a low hoot 
like sound by clapping together sand confined in a bag. ‘The 
subject was also illustrated by numerous original photographs 
(projected on a screen) of the Nohili, and of scenery on the 
island of Kauai. | 
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II. California. 


In previous communications we have enumerated over 70 
localities of musical sand in the United States. With few ex- 
ceptions, all of these were on the Atlantic coast, our efforts to 
secure by correspondence information as to the Pacific coast 
having been at that time rather unsatisfactory. 

During the earlier part of this summer I examined in person 
the sea-coast of California at several points, and with the follow- 
ing results. Beginning at the southern extremity of the State, 
I first visited 

1. Coronado Beach, San Diego. At this agreeable spot so- 
norous sand occurs in abundance, though of inferior quality. I 
first noticed it alongside of Prof. Henry A. Ward’s Museum of 
Natural History, near the Hotel del Coronado, and traced it at 
intervals for more than 1,500 feet west and the same distance 
east of this place ; as the beach appears to be uniform in charac- 
ter, it probably occurs throughout the entire length, about ten 
miles. ‘lhe musical sand occupies areas of various sizes in a 
belt six to twenty feet wide above the ordinary high-tide line ; 
a less sonorous variety, emitting a shriller note, also occurs be- 
low the high-tide line on the surface only. Under the foot the 
sand is distinctly sonorous, and a tingling sensation is perceived 
in the toes when thrust into it forcibly; but these phenomena 
were less marked at the time of my visit than they are at Eigg, 
Manchester, Mass., Rockaway, N. Y., and other places. In a 
baga loud sound is obtained. There are no dunes in the imme- 
diate vicinity. The areas of loudest intensity evidently change 
their position from day to day, or season to season ; a certain area 
giving notable results one afternoon became moistened by an 
unusually high tide during the night and was thus deprived of 
its acoustic properties. 

2. Santa Barbara. Very weak, superficial sonorous sand was 
detected on the bathing beach near the long pier. ‘The locality 
is unfavorable, owing to abundance of alge and narrowness of 
the sand-belt. 

3. Redondo Beach, near Los Angeles. No sonorous sand was 
detected at the time of my visit (July 2d). 

4. Monterey. Affirmative results at two places. On the 
bathing beach near the much-frequented Hotel del Monte is a 
tract of loose sand highly sonorous, equal, apparently, in power to 
that of Manchester, etc. ; also at Moss Beach on the so-called 
seventeen-mile drive. The sand here is unusually white and 
transparent, and is fairly sonorous on the surface. 

5. Pescadero. Sonorous sand has been reported by several 
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persons to occur near the pebble beach of Pescadero, and parti- 
culars were communicated to us in 1885 by Mr. J. W. Redway, 
so I did not personally examine this region. 

6. San Francisco. Extensive sand-dunes form a conspicuous 
feature in the ocean suburbs of San Francisco. Powerful winds 
from the broad Pacific drive the sand city-ward and formerly 
threatened to submerge ashifting real estate—a region of ‘‘ sand- 
lots,” world-notorious through the pseudo-oratory of a mischiev- 
ous demagogue. 

Recently scientific arboriculture has reclaimed a large tract 
for the Golden Gate Park. Extensive dunes still remain, some 
of them measuring 50 to 60 feet on their steepest incline; on 
the lee side the sand lies at the angle of rest, which here is 31°, 
the same as in Egypt, Bermuda, and the Hawaiian Islands. In 
the dry season the sand is quite mobile, but, notwithstanding 
these favorable conditions, it is utterly devoid of sonorous prop- 
erties, owing to its shaly and siltose constitution. The beach 
sand south of the Cliff House is also non-sonorous for the same 
reason. 

%. Laguna Beach. This beach lies on the ocean about five 
miles north of Golden Gate, and was reached via Saucelito. The 
sand here, too, is shaly and wholly non-sonorous, Reporting the 
occurrence of non-musical sand may be uninteresting, but is not 
altogether superfluous, for negatives are of importance in estab- 
lishing affirmatives. 

8. Mexico. Mr. W. Waddell, nowin Brazil, but a resident of 
Mexico for fifteen years, has furnished me with data of asonorous 
sand-hill in the Peninsula of Lower California, A gentleman of 
accurate thought and a close observer of nature, he responded 
to my pertinacious questioning in so satisfactory a manner as to 
leave no doubt concerning the nature of the phenomenon and 
the character of the locality. 

In the year 1885, just before the close of the dry season, Mr. 
Waddell was with a party of Mexicans on a schooner fitted out 

.for the capture of turtles. They coasted along the Pacific shore 
of Lower California and made landings at many points. About 
60 miles north of Cape San Lucas, the extreme southern end of 
the Peninsula, the party landed, and one of them climbed to the 
top of a dune to get a view of the neighborhood—in short, to 
prospect for turtles—and observed a sound issuing from the dry 
loose sand disturbed by his act. Mr. Waddell, standing near, also 
heard the sound, and, having previously read of the Mountain of 
the Bell, at once recognized the phenomenon. This dune is 
about 70 feet high (memory-measure), and shaped like the half 
of a lens ; its sides are covered in part with plants common to 
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the region ; it forms one of arange parallel to the coast, and the 
sonorous slope faces the sea, The sand consists of ordinary 
quartz intermingled with a few broken shells, The sound pro- 
duced by the sliding sand Mr. Waddell likened to that of bells, 
or rather to that made by rubbing the moistened finger on the 
edge of a glass bowl ; not having a musical ear, he was unable 
to recall the pitch. 

The phenomenon was known to some of the Mexicans in the 
party, who narrated the following legend: Many centuries ago 
there wasa flourishing monastery at this place, but, owing to the 
wickedness of the monks, it was overwhelmed by drifting sand. 
The monastery bells, however, were not involved in the fall of 
the monks, having been blessed with due ceremony by high 
ecclesiastics, hence the sound of these holy bells is still heard 
at matins and vespers, The tradition resembles that of Jebel 
Nagous, Arabia, so far as the monastery bells are concerned, 
but is ingenious in accounting for both the underground state 
of the priestly establishment and the survival of the music-yield- 
ing bells. 

There are no villages in the vicinity of this sand-hil], and the 
ranches in the arid and desolate Peninsula are widely scattered ; 
there is no business for commercial men, no attraction for tour- 
ists, and the region is rarely visited by scientific travellers. 


III. Additional Localities—Theories. 


Several localities of peculiar interest have been reported to 
Dr. Julien and myself, which I desire to place on record, 
especially as by so doing public thanks can be given to infor- 
mants. While sonorous sand has been shown to occur on the 
shores of fresh-water lakes, on sea-beaches, and in arid regions 
far removed from the sea, we have had no proof until recently 
of its occurrence on rivers. Mr. William De M. Hooper, of In- 
dianapolis, reports observing musical sand on the east bank of 
the river Wisconsin, about two and one-half miles above Kil- 
bourn City, Wis. It lies in several banks near the mouth of a 
small gulch leading into the river. The scenery of the so-called 
Dells of the Wisconsin is very picturesque and attracts many 
visitors. It was in company with Prof. Fifield, of New Haven, 
and on July 13th, 1886, that this locality was noted. ‘The river 
was low at the time, and thedry sand loudly sonorous. 

Similar phenomena were observed on a shallow spot in the 
Mississippi River, opposite Carondelet, by Mrs. Stoltz and her 
brother, of Waimea, in September, 1875. Being familiar with 
the Barking Sands of Kauai, only ten miles from her home, the 
lady collected samples from the river and exhibited them to 
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many persons. Mrs. Holmes, wife of the State Geologist of 
North Carolina, has observed musical sand on the banks of Cape 
Fear River, a few miles above Wilmington, N. OC. Mr. A. Sid- 
ney Olliff, writing to Nature, reports sonorous sand at Botany 
Bay, New South Wales, not far from the spot where Capt. Cook 
first landed. Prof. Liversidge, of the. University of Sydney, has 
kindly sent us a specimen of sonorous sand from Brown’s River 
Bay, Tasmania. Mr. L. H. Jacoby, a Fellow of this Academy, 
brought us a specimen from Uape Ledo, West Africa. Lieut.- 
Commander Frederick A. Miller, U. 8S. N., had previously 
reported its occurrence on the landing beach at Liberia, West 
Africa. Mr. Henry C. Hyndman, in a recent letter to Na- 
ture, calls attention to a mention of sonorous sand by Andrew 
A. Anderson in his work, ‘‘‘I'wenty-five Years in an African 
Wagon ” (1887); the locality therein named is on the west side 
of the Langberg mountain, in West Griqualand, on dunes 500 to 
600 feet in height. 

These notes confirm our views, published in 1884, that musical 
sand is really abundant throughout the world, and has only 
lacked a biographer to bring it before the public. 

In a paper read before the Bournemouth Society of Natural 
Science by Mr. Cecil Carus-Wilson, in 1888, the author, after 
liberal quotations from abstracts of our communications to the 
Academy, announces as his theory that the musical notes result 
from the ‘‘rubbing together of millions of clean sand-grains 
very uniform in size.” This he reaffirms in a recent letter to 
Nature (October 9th, 1890). Dr. Julien and I regard this the- 
ory as insufficient to explain musical sand, but well adapted to 
explain squeaking sand. Two distinct classes of sounds are pro- 
duced by disturbing sand, both undoubtedly due to vibrations. 
The more common sound is caused by attrition of the particles, 
and has a well-known harsh character by no means musical ; it 
is sometimes heard when wagon-wheels crush through sand, and 
in very rare cases this becomes a loud squeak, Thesecond sound 
is caused, we believe, by oscillations of the particles themselves, 
protected from actual contact by elastic air-cushions, and this is 
decidedly musical in tone. 

Musical sand yields notes by friction only when dry ; squeak- 
ing sand yieldsa harsh, shrill sound (reminding one of the cry 
of a guinea fowl), best when moist. This latter variety is very 
rare ; we have collected, by cor:espondence and in person, more 
than 600 samples of sand from around the world, and musical 
sand seems to be comparatively common ; but only two localities 
of squeaking sand are known to us, both in so-called ——- 
springs—one in Maine and the other in Kansas. A very smal 
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yeaa of squeaking sand pressed between the thumb and fore- 
nger produces, when wet, a peculiar, shrill squeak—a pheno- 
menon which we think well explained by the attrition theory. 
The magnificent acoustic display which I have witnessed in the 
Desert of Sinai, and the somewhat less striking phenomenon at 
Kauai, are, however, manifestly due to greater freedom of oscil- 
latory motion than is possible if the particles merely scrape 
against each other. 

Mr. Carus-Wilson announces a second edition of his paper on 
musical sand. Dr. Julien and I await it with peculiar interest, 
and shall be very much obliged to him for giving a large circu- 
lation to the results we have obtained by extended travel and 
years of study, though we would prefer to present the results to 
the scientific public in our own way. 

[ Specimens Exhibited.—Musical sand from Mana, Kauai, and 
from Kaluakahua, Niihau. Also, for comparison, from Jebel 
Nagous, Arabia. Musical sand from Masconomo Beach, Mass., 
that was collected and bottled July 9th, 1884. This, when 
tested in a bag, gave the characteristic sounds, easily heard by 
the entire audience. Also two bags from Rockaway, L. I., col- 
lected in 1885 and kept free from dust in a tin box. These still 
preserve their musical power. The large bag of sand from Kau- 
ai gave a much deeper musical note than the smaller bags from 
Massachusetts and New York. Also very coarse black lava 
sand from Punaluu, Hawaii; ditto (finer) from Hilo, Hawaii ; 
olivine sand from Kaumuhonu, Niihau ; volcanic ash from be- 
low surface in Honolulu; squeaking sand from Maine; and 
following rocks: amvgdaloid from the Pali, Honolulu; the 
same from Haleakala, Maui ; scoriaceous and massive lava from 
the same ; 00-vesicular lava from Mauna Loa, Hawaii; lava col- 
lected only twenty-four hours after flowing from Dana Lake, 
crater of Kilauea, Hawaii. | 


At the close of the paper the subject was discussed by Dr. 
JULIEN and Pror. D. 8S. MARTIN. 





November 3d, 1890. 
REGULAR BustINess MEETING. 
The President, Dk. NEWBERRY, in the chair. 
About twenty-five persons present. 


The minutes of October 27th were read and approved. 
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The following recommendations of the CounciL (October 
30th) were read, and the persons mentioned duly elected : 


1. The acceptance of the resignation of Jup@x R. L. LARRE- 
MORE, who withdraws from the Academy on account of failing 
health, 

2. The election of Dr. BAsHForD DEAN as Fellow. 

3. The election of the following Resident Members : 


FREDERICK STARR, PuH.D., 
Mrs. Matitpa Sutro, 
Dr. JEANNETTE B. GREEN, 
CHARLES F. PRENTICE, 
Dr. Frank D. SKEEL. 


4, The election as Corresponding Member of Pror. W. D. 
ALEXANDER, of Honolulu, Hawaiian Islands. 

5. The payment of sundry bills amounting to $55.82. 

A letter was read from the New York Camera Club, inviting 
the Fellows and Members of the Academy to ar exhibition of 
photo-mechanical processes at the Club Rooms on Fifth Avenue, 
The Recording Secretary was directed to accept the invitation and 
convey the thanks of the Academy to the Camera Club for their 
kind invitation. 

Dr. J. S. NEwBERRY then read the paper announced for the 
evening, entitled 


ON THE GEOLOGICAL AGE AND RELATIONS OF THE POTOMAC 
GROUP OF VIRGINIA AND MARYLAND. 


This paper was of great value, but on account of the sud- 
den and severe illness of Dr. Newberry no abstract can be given 
in the current number. 

At the close of the paper Dr. HuBBaRD asked whether this 
formation underlies the city of Richmond. At Dutch Gap, near 
the city, the Potomac River is very rapid and makes a bend of 
six or seven miles. Near this place an artesian well was sunk 
some three or four hundred feet into shell marl, and no rock was 
encountered or water found. 

Dr. Botton announced that the second annual meeting of 
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the American Folk-lore Society would be held at Columbia 
College on Friday and Saturday, November 28th and 29th, and 
suggested that the Academy hold a joint meeting with the Folk- 
lore Society on Friday evening, November 28th. Adopted. 

The following Committee on Revision of the By-Laws was an- 
nounced at this meeting : 


H. Carrineton Boiron, 
N. L. Britton, 

Sizas B. BrowNeELL, 

C. F. Cox, 

J. S. NEWBERRY. 





November 10th, 1890. 
STATED MEETING. 
The President, Dr. NeEwBERRy, in the chair. 
About fifteen persons present. 
The minutes of November 3d were read and approved. 


Dr. Britton made some interesting remarks on some Raritan 
clays which are slightly ferruginous, possibly not available for 
high-grade refractory material. The bed is thirty-five feet 
thick, whitish in color, and contains no fossils. 

Dr. ALEXIS A. JULIEN read the paper announced for the 
evening, entitled 


ON THE MICROBE OF PHOSPHORESCENT WOOD. 
(Abstract.) 


The phosphorescence of wood has been often supposed to be 
connected with the green coloring produced by certain fungi, 
especially Peziza Jungermannie and P. eruginosa. On an ex- 
amination of a large number of samples of such green decayed 
wood, collected in the Adirondack Mountains in 1889, not a 
single specimen was found to be phosphorescent ; and this fact 
serves in confirmation of the similar conclusion of Ludwig, Zukal, 
and others. However, I have noticed, in some cases, that the cells 
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may contain large numbers of micrococci, and that these may be 
actually colored green—by a natural process of staining, appa- 
rently unique in nature—by the green coloring matter diffused 
from the fungus through the woody tissue. 

On the other hand, specimens of brightly phosphorescent de- 
cayed wood, recently obtained in the Adirondacks, were found 
to be uniformly uncolored. The cells were turgid with liquid, 
apparently in unusual degree, and contained the mycelium of a 
hymeno-mycetous fungus (as yet not identified), whose hymenia 
were scattered over the exterior surface of the decayed tree. 
The phosphorescent agency, however, was found in vast num- 
bers of a microbe of micrococcous form, mostly spherical, of 
wide variation in size, from 0.2 to 3.0 microns or more in diame- 
ter. These were scattered, or gathered in a variety of groups, 
diplococci, chains, bunches, etc., and even found sprouting out 
into rods, some of which passed into short articulated hypha, 
like those constituting the mycelium above referred to. The 
source of these micrococci was shown in larger oval sacs, 9 by 7 
microns in length and breadth, apparently derived from the 
mycelial threads, some being found still filled with the micro- 
cocci of very small size. 

On squeezing the liquid out of the cells of the wood upon thin 
glass covers, the latter were rendered phosphorescent. The or- 
ganism refused to grow upon the ordinary culture media, though 
the fragments of phosphorescent wood could be kept in full 
vigor and brightness for two weeks in a moist chamber. The 
film of micrococci upon the dried thin covers was readily stained 
by campechian (Léffler’s solution). 

The general literature on the phosphorescence of fungi and of 
wood was discussed, froin the papers of Dr. Robert Boyle in the 
year 1667, down to the more recent investigations of Ludwig, 
Fischer, Arcangeli, Patouillard, etc. 
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November 17th, 1890. 
Statep MEETING. 
The President, Dr. NEWBERRY, in the chair. 
About ten persons present. 
The minutes of November 10th were read and approved. 
Dr. BoLTon nominated as Resident Member 
Sypney A. Smiru, A.B. 


Dr. FREDERICK STaRR read the paper announced for the 
evening, entitled 


SOME WINNEBAGO ARTS. 
(Abstract. ) 


It is well known that a tribe may have peculiarities in speech, 
in manners, in arts, that distinguish it at once from its neigh- 
bors. The Haida carves slate as no other tribe does. The 
elegant blankets of mountain sheep wool from Chilcat are char- 
acteristic. The Hebrews tested the enemy with the word shid- 
boleth, and found that he could only say stddoleth. A twist of 
the tongue in pronouncing a word is a small matter, but, small 
as it is, it may be perpetuated for ages. 

Such a perpetuation of a tribal peculiarity has been aptly 
called an ethnic survival. Some of the advanced linguists of 
the present day are beginning to query whether the group 
of modern languages of the Aryan family are not examples 
of such ethnic survival; whether the differences between 
French and Italian and Spanish, Latin, Greek, and Slavonic, 
are not due to the difficulty various ancient tribes found 
in learning to speak the same new and foreign language. 
To draw an example of ethnic survival from another field 
of science, consider the art of the French cave-men. ‘The 
archeologist finds in the caverns bones of various mammals, 
teeth of cave-bear, and antlers of reindeer carved with animal 
figures. ‘The art is good for a barbarous people, but it is cer- 
tainly barbarian art. The range of designs is quite great: horses, 
bears, mammoths, reindeer are among the figures. The people 
who did this work were an artistic people. ‘To carve and repre- 
sent animal forms was almost a mania with them. An ethnic 
impulse seems to have driven them on to such work, just as a 
similar impulse drives the Haida slate carver to-day; just as a 











40 TRANSACTIONS OF THE [Nov. 17, 


similar impulse has driven the Bushman to cover the walls of 
his caves in South Africa with pictures whose boldness and 
fidelity are the amazement of all who see them. 

We have, then, in the French cave-dwellers a people who had 
a well-defined art, and who, as art workers, were isolated and 
unlike all neighbors. An eminent English scientist believes that 
neither they nor their art are gone. There is a people who to-day 
lives much as the cave-man of France lived so long ago, who 
hunts and fishes as he did, who dresses as he did, who builds 
houses in whose architecture some think they can see evidence 
of a cavern original, who above all still carves batons from ivory, 
and implements from bone, adorning them with skilfully cut 
figures of animals and scenes from the chase. This people is 
the Eskimo. If Dawkins’ view is true, we have in the Eskimo 
carvings of to-day a true ethnic survival—an outcropping of the 
same passion which displayed itself in the mammoth carving of 
La Madelaine. 


Scarcely anything in the range of American antiquities has 
caused more wonder and led to more discussion than the Animal 
Mounds of Wisconsin. We do not pretend to explain their pur- 
pose. Perhaps they were village guardians; perhaps tribal totems 
marking territorial limits; some may have been of use as game 
drives; some may even have served as fetich helpers in the hunt, 
like the prey gods of Zufii. We may never know their full 
meaning. It is sufficient here for me to remind you what they 
are and where. They are nearly confined to a belt of moderate 
width, stretching through Wisconsin and overlapping into Min- 
nesota and Iowa. Within this area they occur by hundreds. Dr. 
Lapham published a great work on the Effigy Mounds in 1855, 
in which he gave the results of many accurate surveys and de- 
scribed many interesting localities. Since his time no one has 
paid so much attention to the effigies as Stephen D. Peet, editor 
of the American Antiquarian, whose articles have during this 
year been presented in book form. Mr. Peet has paid much at- 
tention to the kind of animals represented, and has, it seems to 
us, more nearly solved the question than any one else. He rec- 
ognizes four classes of animals—land animals or quadruped 
mammals, always shown in profile; amphibians, always shown as 
sprawling, with all four feet represented; birds, recognized by 
their wings; and fishes, characterized by the absence of limbs of 
any kind. The land animals are subdivided into horned graz- 
ers and fur bearers. Of the many species he claims to find, it 
seems to us the most satisfactorily identified are the buffalo, 
moose, dcer, orelk; the panther, bear, fox, wolf, and squirrel; the 
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lizard and turtle; the eagle, hawk, owl, goose, and crane; and 
fishes. One or two man mounds are known, although most of 
those so-called are bird mounds—either the hawk or the owl. 
Sometimes, too, ‘composite mounds” are found. Nor are these 
mounds all that are found. Occasionally the same forms are 
found in intaglio, cut into the ground instead of being built 
above it, but just as carefully and artistically made. Notice, in 
addition to the form of these strange earth-works, that they are 
so skilfully done that the attitude frequently suggests action or 
mood. Nor are they placed at random, but are more or less in 
harmony with their surroundings. Remember, too, their great 
number and their large size—a man 214 feet long, a beast 160 
feet long with a tail measuring 320 feet, a hawk 240 feet in ex- 
panse of wing. 

They are unique. To be sure, there are in Ohio three effigies, 
in Georgia two, and in Dakota some bowlder mosaics in animal 
form. None of these, however, are like the Wisconsin type. 
The alligator and serpent of Ohio are different in location and 
structure from the Wisconsin mounds, and are of designs pecu- 
liar. The bird mound in the Newark circle is more like a Wis- 
consin effigy, but it is associated with a type of works not found 
in the effigy region. ‘The birds of Georgia are different in con- 
ception, in material, and in build. The mosaics of Dakota are 
simply outlines of loose bowlders., 

It seems to us that the effigy builders of Wisconsin were a 
peculiar tribe, unlike their mound-building neighbors in Ohio 
or the South; that they were a people with a passion for repre- 
senting animal figures. This passion worked itself out in these 
earth structures. That a single tribe should be thus isolated in 
so remarkable a custom is no more strange than that the Haida 
should carve slate or the Bushman draw his pictures on his 
cavern walls. 

Who were the effigy builders? This is a question often asked 
and variously answered. Some writers would refer them to the 
Winnebagoes, or, if not to them directly, to some Dakota stock 
from which the Winnebagoes have descended. 


Formerly I was a frequent visitor to the Sac and Fox Reserva- 
tion in Iowa. About 400 of the tribe are left. To an unusual 
degree they retain the old dress, language, arts, and dances. 
With them lived a few Winnebagoes. In general the lives of the 
two peoples are similar. Certain arts common to both of them 
particularly interested me. They are the making of sacks of barks 
and cords, and the weaving of bead bands for legs and arms, 
upon the ci-bo-hi-kan. Of the bark sacks there are several pat- 














42 TRANSACTIONS OF THE [Nov. 17,. 


terns, the simplest being made of splints of bark passing alter- 
nately over and under each other. Another kind, far more 
elaborate in construction, is before you. Yet more elaborate ones 
are made entirely of cords. The first of these I saw was in old 
Jennie Davenport’s wikiup. It was of white and black cords, 
and the black ones were so manipulated as to form a pattern—a 
line of human figures stretching across the sack. Jennie would 
not sell it, as she said ‘‘it is a Winnebago woman’s sack; Fox 
woman not make that kind.” I found afterward a large variety 
of these Winnebago sacks, and all were characterized by patterns 
of men, deer, turtles, or other animals. Not one Fox sack of 
such pattern was to be found, though many elaborate and beau- 
tiful geometrical designs were shown me. 

The most beautiful work done on this reservation is the bead- 
weaving on the ci-bo-hi-kan—woven work, not sewed, remember. 
In appearance the result is like the Iroquois wampum belts, but 
the management of the threads is dissimilar. The Sac and Fox 
patterns are frequently complex and beautiful, but always 
geometrical. We have seen hundreds of them, but none with 
life forms. The Winnebago belts, made in exactly the same 
way, frequently, if not always, present animals or birds or human 
beings. 

This, it seems to us, is very curious. Here are people of 
two tribes living side by side, with the same mode of life 
and the same arts, but in their art designs so diverse, It is 
a case parallel to that of the old effigy builders, a people who 
have a passion for depicting animal forms—a passion not shared 
by their neighbors. 

If this were the only evidence that the Winnebagoes built the 
effigy mounds, or that their ancestors did so, it would have no 
great weight. But the claim has been made already on other 
grounds. This being the case, we think that this adds something 
to the testimony, and we ask, Have we here an ethnic survival ? 


At the close of the paper Dr. Starr exhibited a number of 
fine specimens of Indian handiwork, including woven work, 
bags, belts, etc. 

Dr. NEWBERRY explained that these mounds were not sepul- 
chral, like many others in the Ohio and Mississippi valleys. 
Geologically speaking,man is very recent. The early inhabitants 
of America may have originally come from the East, but, if so, 
they were cut off from that part of the world at a very early date. 
The development of the tribes in America was complete and far- 
reaching. Copper and lead mines were worked, the forests re- 
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moved, and large tracts given over to the cultivation of corn, 
grain, etc. This was the Mound Age, and these constructions 
were certainly abandoned over one thousand years since. The 
Pueblo Indians now existing in Arizona and New Mexico took 
their origin from Central America and spread as far north as 
Salt Lake, Utah, and south as far as Chili. Their structures 
were permanent stone buildings, many of which still exist in a 
good state of preservation. 

Prof. Munroe found rocks on the Ohio River, near the Penn- 
sylvania line, inscribed with figures of men, horses, and other 
animals. At low water these figures can be distinctly observed. 


Dr. NewBErRY announced that the next meeting of the Geo- 
logical Congress would be held in Washington, D. C., August 
26th, 1891; that of the American Association for the Advance- 
ment of Science at the same place August 19th, 1891. 


Dr. H. C. Botton spoke briefly on the remarkable addition to 
chemical knowledge recently made by Prof. Th. Curtius, of 
Kiel, viz., a new strong acid called in German “‘ Stickstoffwasser- 
stoffsiiure”—in English hydrazoic acid—having the formula 


N 
HN,; or, H—N¢ || 
N 


Curtius obtained it in several ways, the most convenient meth- 
od being by converting hippurylhydrazin into nitrosohippuryl- 
hydrazin, and decomposing the latter with alkali. 


NO 
aN 
C,H,CONHCH,CO. nN =C,H,CONHCH COOH+HN* II 
Nitrosohippurylhydrazin, Hippuric acid. \N 
NH, 
Hydrazoic 
acid. 


The new acid isa gas, having a frightful suffocating odor, ir- 
ritating the mucous membrane and producing headache. It is 
very soluble in water, yielding a strong acid solution, like hy- 
drochloric acid. This solution dissolves iron, zinc, copper, alu- 
minium, and magnesium, with liberation of hydrogen and forma- 
tion of nitrides of the metals. With salts of silver and mercury 
white precipitates are formed resembling chlorides of these 
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metals, but the silver compound is not blackened by light; the 
mercurous, copper, and ferrous salts are explosive. 

Advantage is taken of the insoluble silver salt to prepare the 
acid ina pure state ; boiled with dilute sulphuric acid it yields 
hydrazoic acid. An aqueous solution containing 27 per cent of 
the gas is much heavier than water and sinks to the bottom of 
the vessel into which it is poured. The solution yields white 
clouds with ammonia, just like hydrochloric acid. Prof. Cur- 
tius plans to build up an entire new series of nitrogen compounds 
of greatest interest to the chemical world. 

Dr. Bolton spoke of the great importance of the discovery of 
the new strong acid from industrial, analytical, and physiological 
points of view. 





November 24th, 1890. 
SrateD MEETING. 
The President, Dk. NEWBERRY, in the chair. 
About two hundred persons present. 
The minutes of November 17th were read and approved. 


Dr. Botton announced that a joint meeting of the Academy 
and the American Folk-lore Society would be held at Columbia 
College, Friday evening, November 28th, at 8 o’clock. 

PRESIDENT NEWBERRY announced the opening of the Public 
Lecture Course of 1890-1891, and introduced Mr. FrepErIcK H. 
CuaPin, of Hartford, Conn., who spoke on the 


CLIFF DWELLINGS OF THE MANCOS CANONS. 


The lecture was highly novel and interesting, and was illus- 
trated by a large number of lantern views taken by the lecturer. 
At the close of the entertainment a vote of thanks was unani- 
mously given Mr. CHAPIN. 
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November 28th, 1890. 


SpecrAL MEETING, JOINTLY WITH THE AMERICAN FOLK-LORE 
Socrety. 


Dr. Danie G. Brinton, President of the American Folk- 
lore Society, in the chair. 


About one hundred and twenty persons present. 


Mr. W. W. NEWELL read a paper on 


THE PRACTICE OF CONJURING NOXIOUS ANIMALS, AS SURVIV- 
ING IN THE FOLK-LORE OF NEW ENGLAND. 


Mr. George F, Kunz exhibited a remarkable and valuable 
collection of rare objects of folk-lore interest, and read an an- 
notated catalogue of the same. 

Mr. L. J. VANCE read a paper entitled 


THREE LESSONS IN RHABDOMANCY, 


which was discussed by Mr. Moncure D, Conway, Mr. S1Ew- 
ART OULIN, and others. 
Dr. H. CARRINGTON BOLTON read a paper entitled 


SOME HAWAIIAN PASTIMES, 


and illustrated it by objects from Niihau, Hawaiian Islands, 
and by projections of original photographs. 

Dr. Joun S. NEWBERRY exhibited the following objects: A 
prehistoric bronze bell from Japan; a peculiar corn-muller from 
Central America; and a half-finished stone axe, showing the 
method of boring the hole, from the Swiss lake dwellings. Dr. 
Newberry also exhibited the lantern slides illustrating his 
paper on ‘The Ancient Civilizations of America—Date and 
Derivation,” but, owing to the lateness of the hour, did not 
present the paper, save in brief abstract. 














TRANSACTIONS OF THE 


December 1st, 1890. 
REGULAR Business MEETING. 
The President, Dr. NEWBERRY, in the chair. 
Five persons present. 


There being no quorum for the transaction of business, the 
meeting adjourned to December 8th, 1890. 


December 8th, 1890. 
ADJOURNED BusINEsS MEETING. 
About twenty-five persons present. 
Dr. Botton announced the illness of the President, Dr. 
NEWBERRY, xnd called on Proressor J. K. REEs to preside. 
The minutes of the meetings of November 24th and 28th 
and December 1st were read and approved. 
The following recommendations of the CouncrL (November 
26th) were read and approved, and the member duly elected: 
I, The payment of the following bills: 
M. A. Knight, wrapping and addressing..... ......813.25 
W. R. Jenkins, card notices of meetings.....s.e+.++ 14.25 
$27.50 
II. The election of Mr. SypNey A. SmitH as Resident 
Member, 
The Treasurer reported that the cash balance on November 
25th was $687.46. 
Dr. ORVILLE A. DeRBy, oF Rio JANEIRO, BRAZIL, 
was proposed as Corresponding Member. 
The following resolution was presented by Dr. Botton, and 
unanimously approved : 
We, the F: llows and Members of the New York Academy of 
Sciences, having learned with great regret of the sudden ill- 
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ness of our highly esteemed President, Dr. Joun S. NeEw- 
BERRY, 

Resolve, That we extend to him our deep sympathy, and 
express the hopes that his recovery may be speedy and com- 
plete, and that he may soon be restored to his posts of useful- 
ness and honor. 

Resolve, That this resolution be entered in the minutes, and 
that a copy be sent to PRESIDENT NEWBERRY. 


Mr. Harotp Jacosy, of Columbia College, then read the 
- following paper, entitled 


THE UNITED STATES ECLIPSE EXPEDITION TO WEST AFRICA, 
1889-90, illustrated by Projections of Original 
Photographs. 


(Abstract. ) 


December 15th, 1890. 
StaTeED MEETING. 
The Vice-President, Dr. HUBBARD, in the chair. 
About two hundred and twenty-five persons present. 
The minutes of December 8th were read and approved. 


The name of 
Mr. J. Foster HIGGins 


was proposed as Resident Member. 


It was resolved that when the Academy adjourn, it would 
adjourn to meet January 5th, 1891. 


The second ,lecture of the Public Course was then delivered 
by Dr. H. CarrRINGTON BOLTON, entitled 


LIFE AND SCENES IN THE HAWAIIAN ISLANDS, tllustrated by 
Projections of Original Photographs. 
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January 5th, 1891. 
ReGuLarR Business MEETING. 


VicE-PRESIDENT Dr. HuBBARD in the chair. 
About forty persons present. 
Minutes of the previous meeting were read and approved. 


The following recommendations of the CouNCIL were read and 
approved, and the members mentioned duly elected :— 


I. The appropriation of $275.95 to pay outstanding bills ap- 
proved by the CouNcIL. 


II. The election of Dr. Orvitte A. DerBy, of Rio Janeiro, 
South America, as Corresponding Member, and Mr. J. Foster 
HiGe@rns as Resident Member. 


III. Acceptance of the resignation of Mrs. MartHa J. Lams, 


IV. The appropriation of $25 for office expenses of the Re- 
cording Secretary. 

The Recording Secretary then presented the Revised By-Laws, 
as recommended by the CouNcIL, and announced that action 
would be deferred to the next regular business meeting, Febru- 
ary 2d. A copy of these proposed amendments was, by order of 
the Academy, mailed to each Resident Member and Fellow. 

Vice-PrRESsIDENT HuBBARD then announced the joint meeting 

‘of the Section of Mineralogy with the New York Mineralogical 
Club. 

Mr. GeorGe F, Kunz, acting as Secretary, read the minutes. 

Specimens were exhibited as follows : 

Quartz pseudomorphs from Hoxie’s Quarries, Paterson, N. J. 

Beryls, garnets, and orthoclase from Manhattan Island. 


Mr. Georce F. Kunz read a paper on 
THE DISCOVERY OF DIAMONDS AT PLUM CREEK, ROCK ELM 


TOWNSHIP, PEARCE COUNTY, WIS., 
and one on 
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THE DISCOVERY OF FIRE OPALS NEAR WHELAN, WASHINGTON 
STATE, 


[Both these papers will be printed by the Geological Society of 
America, Vol. II., 1891.] 


He also read a paper on 


THE PHOSPHORESCENCE OF THE DIAMOND AFTER EXPOSURE TO 
SUNLIGHT, AND ALSO BY FRICTION. 


Only blue-white diamonds possess the property of emitting light 
after exposure to sunlight, but all diamonds, when rubbed in the 
dark on a rough board, tile, metal, leather, or cloth, phosphor- 
esce in different degrees of intensity, resembling the light pro- 
duced by the glow-worm or a phosphorus match. The stones 
that emit light after exposure to sunlight show this to a much 
greater degree. Dr. Robert Boyle virtually announced all these 
facts about the diamond more than two hundred and thirty years 
ago. 

A paper describing the two meteorites (one of one hundred 
and eighty and one of ten pounds) from Washington County, 
Kansas, and a thirty-pound meteoric iron from Floyd County, 
Virginia, will be published later on. 

Mr. GILMAN S. STANTON read a paper on 


THE OCCURRENCE OF BERYLS AND GARNETS ON NEW YORK 
ISLAND. 


(Abstract. ) 


I have been requested to exhibit to the Academy some beryls 
and garnets which I obtained from a vein at 65th street and 
Ninth, or Columbus, avenue of this city. A number of the 
members of the Mineralogical Club know of this vein, but, as it 
has recently yielded some large beryls, perhaps a short descrip- 
tion of it would be of interest. 

Nearly three years ago I first discovered that this vein con- 
tained a remarkable quantity of interesting, beautiful, and ex- 
ceedingly perfect crystals of garnet. For about a month, while 
the blasting continued, I succeeded in getting a large number of 
specimens, The vein, which was of a coarse granite, cut a light- 
colored variety of the gneiss of this city and averaged some 
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three feet in width. The mica of the granite was muscovite, 
often in imperfect crystals seven inches across and as much in 
thickness. ‘The smoky quartz and orthoclase occurred in cor- 
respondingly large masses, the orthoclase sometimes being 
crystallized. 

The garnets were most plentiful at the junction of these two 
minerals, usually upon a face of an orthoclase crystal. The 
garnet faces in the orthoclase were generally flattened, as the 
numerous shallow casts on the specimens here indicate. COrys- 
tals froin the smoky quartz were fewer, but much lighter in color 
and more translucent. Some of the groups are very beautiful. 
One consists of fifty-nine crystals about three-eighths of an inch 
in diameter, and nearly as many more casts, on a part of an ortho- 
clase crystal ten by eight by four inches. 

An interesting feature of the garnets was their crystalline 
form. They were the combination of the trapezohedron trun- 
cating the rhombic dodecahedron, the faces of each being about 
equally prominent. The largest crystal was one and a quarter 
inches in axial diameter. Few were less than one-quarter of an 
inch. One specimen on the table shows faces of the hexocta- 
hedron, in addition to those before mentioned, thus giving the 
crystal the appearance of rounded edges. 

As the blasting continued the character of the granite changed. 
The muscovite was smaller, and oligoclase in masses nearly as 
Jarge as the orthoclase became common. ‘The garnets were 
scarcer, and their crystalline form was generally the unmodified 
trapezohedron. ‘lo my knowledge no simple dodecahedrons 
were found. 

The blasting was shortly discontinued, and was only recom- 
menced a short time ago. Garnets were, however, comparatively 
few and imperfectly crystallized trapezohedrons. While search- 
ing, with the hope that some good garnets might still remain, a 
half-inch beryl was found, and shortly afterward a large jointed 
crystal in all some ten inches long. It was impossible to get 
this crystal out whole. The best piece is upon the table. The 
crystal was intersected at the joints by seams of quartz, remind- 
ing one of many tourmaline crystals of this city. Although not 
clear or colored enough to be called emeralds, fractures and 
splinters show them to be quite glassy and translucent. 

Besides the minerals already mentioned, some tourmaline and 
a small black crystal in orthoclase, possibly columbite, have been 
taken from this vein. 

I am inclined to think the vein metamorphic in its origin, and 
it evidently cooled slowly and with but little disturbance. 
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Dr. H. T. VULTE was proposed as Fellow of the Academy by 
Pror. N. L. Britton. 





January 12th, 1891. 

STaTED MEETING. 
Vice-PReEsIDENT Dr. HuBBARD in the chair. 
About thirty-five persons present. 
Minutes of January 5th were read and approved. 
The following paper was read : 

BAHAMAN BIRDS. 
BY DR. JOHN I. NORTHROP. 
(Abstract. ) 


After afew preliminary remarks upon the situation and size 
of the Bahamas, the speaker stated that a paper giving the de- 
tails of the collection of birds would appear in the Auk for 
January. He stated that all the species, seventy-four in num- 
ber, were represented by the specimens on the table, but that he 
would only call attention to the most interesting. 

The following birds were then exhibited and remarked upon: 
Miniocichla plumbea, Mimus polyglottis, Mimus Gundlachi, 
Polioptila cerulea cesiogaster, Sciurus aurocapillus, Glothlypis 
rostrata (a local form, slightly differing from the typical species 
found on New Providence), Callichelidon cyaneoviridis, Dori- 
cha evelyne, Sporadinus ricordt, Chordeiles minor, Icturus Nor- 
thropi (a new species of a genus not before reported from the 
Bahamas, and which has been described and named by Dr. J. A. 
Allen), Cocyzus minor Maynardi, Saurothera Bahamensis, Pheni- 
copterus ruber (the habits and mode of capture being described), 
Nycti coraz nycticorax nevius (new to the Bahamas), Rallus 
Coreyi, Ardea Bahamensis, and several other water birds. 

The speaker also mentioned finding in the stomach of Autros- 
tomus Carolinensis an. entire hummingbird sufficiently undi- 
gested to identify as Sporadinus ricordt. 

He stated that the only mammals on Andros were buts, rats, 
and mice. The bat was Macrotus Waterhousei,’ and the rat 





1 Kindly determined by Prof. J. A. Allen. 
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Mus ratius. The skin of the iguana, Cychera beolopha, was 
exhibited, and the method of capture described. A few lizards 
were also shown, eight or nine species having been collected. 
The speaker had collected species of snakes, the largest of 
which, a species of boa-constrictor, was exhibited. 

He briefly mentioned the large collection of invertebrates, and 
stated that, for the most part, it had not yet been worked up. 
One of the Anemones, however, is probably new. In this con- 
nection the speaker called attention to the interest connected 
with the geographical distribution of the Actiniaria, as Prof. 
McMurrich considered them to be related to Pacific forms. 

In conclusion, Dr. Northrop mentioned the collection of 
plants, comprising about seven thousand specimens, and repre- 
senting about six hundred to seven hundred species. These, he 
stated, were being worked up by Mrs. Northrop, and thirty or 
forty of the species were in all probability new. 

The plants, as well as the birds, are decidedly Antillean in 
character and affinities. 


At the close of the paper the meeting adjourned. 





January 19th, 1891. 

StaTeD MEETING. 
VicgE-PRESIDENT Dr. HusBArp in the chair. 
About one hundred and fifty persons present. 
The minutes of January 12th were read and approved. 


The following resolutions were offered by Dr. Botton, and 
unanimously adopted : 


Whereas, CAPTAIN Tuomas L. Casey, Corresponding Sec- 
retary of this Academy, and editor of the ANNALS, has himself 
borne the entire expenses of publishing the edition of Numbers 
9, 10, 11, and 12, Vol. V., of the ANNALS (pages 307 to 504), 
said numbers containing his valuable contributions to Coleop- 
terology ; therefore, 

Resolved, That the thanks of the Academy are due, and are 
hereby offered, to CapTAIN Casey for his generosity ; also, 

Resolved, That the name of Caprain Tuomas L. CasEY be 
enrolled in the list of Patrons of the Academy ; and further 
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Resolved, That this preamble and these resolutions be entered 
on the minutes, and be communicated to CAPTAIN CASEY. 


Dr. HusBarp introduced Pror. A. J. Dusors, of Yale Uni- 
versity, New Haven, Conn., who delivered a lecture on the fol- 


lowing subject : 
SCIENCE AND MIRACLE, 


At the close the Academy passed a vote of thanks to PRor. 
Dusots, and then adjourned. 


January 26th, 1891. 

STaTED MEETING. 
VICE-PRESIDENT Dr. HUBBARD in the chair. 
About forty persons present. 
Minutes of January 19th were read and approved. 
The following papers were read : 
THE GEOGRAPHICAL DISTRIBUTION OF NORTH AMERICAN 

MAMMALS. 
BY PROF, J. A. ALLEN. 
(No abstract.) 


THE ORIGIN OF THE AVEFAUNA OF THE BAHAMAS, 
BY FRANK M. CHAPMAN. 
(Abstract. ) 


The conclusions from this paper may be classified as follows : 

1. The Bahamas are largely West Indian in their affinities, and 
the group of islands may claim the rank of a fauna of the Antil- 
lean region characterized by the prevalence of forms differenti- 
ated from their West Indian ancestors and by the infusion of a 
slight Floridian element. 

2. A greater number of endemic species have been derived 
from Cuba than from any other region. 

3. North American migrant species which breed in higher 
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latitudes, while occurring in the Bahamas in large numbers 
during certain seasons of the year, have not assisted in forming 
the resident avefauna. 

4, The avefauna is of comparatively recent origin. 

5. Forms of a common ancestor may be differentiated from 
this ancestor in much the same manner, and thus, though havy- 
ing widely separated habitats. more closely resemble each other 
than they do the parent species, 

6. In several instances certain Bahaman forms inhabiting con- 
tiguous islands have become differentiated from each other with- 
out, so far as we can observe, being subjected to changed climatic 
or physiographic conditions. 

7. We may perhaps assume from this that these birds origi- 
nally owe their characters to individual variations which, amon 
a limited number of individuals, have become permanent a 
specific. 





February 2d, 1891. 
ReGu.iaR Business MEETING. 
VICE-PRESIDENT Dr. HUBBARD in the chair. 
About thirty persons present. 
The minutes of January 5th were read and approved. 


The following recommendations of the CounciL (January 
29th) were approved and the persons mentioned elected: 

I. Payment of sundry bills amounting to $64.81. 

II. The election of Dr. H. T. Vutts, of Columbia College, as 
a Fellow of the Academy, and BARON pE Krovustcnorr, Ph.D., 
M.D., of St. Petersburg, Russia, as Corresponding Member. 

III. Accepting the resignation of CALVERT Vaux. 

IV. The nomination of Messrs. L. H. Jacospy, Emory 
McCLINTOCK, and JoHN TATLOCK, JR., as Fellows of the Aca- 
demy. 

The proposed amendments of the By-Laws which were intro- 
duced January 5th were then taken up and discussed by chap- 
ter and section; with some further slight amendments they were 
unanimously adopted. 
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[ Note. —A copy of such amended By-laws has been sent to each 
Resident Member and Fellow, and will appear in the TrANs- 
ACTIONS at the close of the current volume. ] 


GeorGe L. ENGLISH was proposed as a Resident Member by 
GrorGE F. Kunz. 


Pror. MARTIN announced the death of Pror. Fetire Pory, 
of Havana, Cuba, a Corresponding Member of the Academy. 
The following is a brief sketch of his life: 

Sefior Poey was born in Havanain 1802. While a law stu- 
dent at Madrid he fled to Paris, being involved in some political 
conspiracy. After 1830 he returned to Havana, where he be- 
came professor of natural history in the University. He pub- 
lished accounts of more than 230 species of fishes before un- 
described, and attained distinction in general literature. He 
has published ‘‘ La Centurie des Lepidoptéres” (1828), works 
on Cuba (1840, 1842), ‘‘Geografia Universal” (1842), and 
** Memorias sobre la Historia de la Isla de Cuba” (1864). 


The following paper was read by title: 
ON SOME NEW AND INTERESTING OCCURRENCES OF MINERALS 
AND PRECIOUS STONES IN THE UNITED STATES. 


BY GEORGE F. KUNZ, 





February 9th, 1891. 
StaTED MEETING. 
About fifteen persons present. 


In the absence of any of the regular officers, Pror. D. S. Mar- 
TIN was called to the chair. 

The minutes of January 26th were read and approved. 

Prog. MarTIN then read the following ticket for officers for 


the ensuing year, recommended by the CounciL February 6th, 
1891: 
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NOMINATIONS OF OFFICERS FOR 1891-92. 


President, JoHN S. NEWBERRY. 

First Vice-President, OLIVER P. HUBBARD. 

Second Vice-President, J. A. ALLEN. 

Corresponding Secretary, Tuomas L, Casey. 

Recording Secretary, H. CARRINGTON BoLtTon. 

Treasurer, HENRY DUDLEY. 

Librarian, JOHN I. NorTHROP. 

Councillors, N. L. Britton, CHares F. Cox, A. A. JULIEN, 
D. S. Martin, J. K. Rees, J. J. STEVENSON. 

Curators, Geo. F. Kunz, Joun I. Nortrurop, N, L. Brit- 
ton, D. S. Martin, H. T. Vue. 

Finance Committee, JoHuN H. Hinton, H. G. Marquann, 
O. B. Potter. 


Dr. A. R. LEpoux exhibited specimens of petroleum oil oc- 
cluded in quartz crystals from Marshall County, Ala. 


The following paper was then read : 


NOTES ON THE SWEET GRASS HILLS OF MONTANA AND THE 
KOOTENAI MINES OF BRITISH COLUMBIA. 


BY ALBERT R. LEDOUX, M.S., PH.D. 


(Abstract. ) 


It would be no evidence of ignorance if, in speaking of the 
Great Northern Railway, I should be asked, ‘“‘ Where is it ?” 
for so quietly has the consolidation of the lines which make up 
this great system been effected that there are even railroad men to- 
day who would be unable to name the principal towns along its 
route; and yet its earnings during the month of January just 
past. were $793,638. It is the creation of Mr. James J. Hill, of 
St. Paul, who conceived the bold idea of building a new line 
from the great lakes to the Pacific Ocean on a theory never here- 
tofure attempted by any transcontinental line—that is, to build 
where the best grade was obtained, without consideration for 
local towns or local traffic, so that when completed it will form 
a link from ocean to ocean which will secure traffic because it 
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can be run at so moderate an expense compared with other 
lines. ... And so the Great Northern is building, dividing 
the great ‘territory between the Northern Pacific and Canadian 
Pacific roads, from St. Paul on the east to Fairhaven, on Puget 
Sound, on the west ; and the surveys show a route not only the 
shortest by two hundred miles, but on which the average grade 
will be very much less than by any other transcontinental line, 
and the maximum grade about one-third of its most favorably 
situated competitor. . . 

The trip upon which I made the observations that I am to 
outline this evening was taken with a view of examining and 
reporting upon the resources of the country through which the 
Great Northern is to run, and I have selected two points which 
are of geological as well as economic interest for this evening’s 
talk. 

All along the main line, from St. Paul to Great Falls, towns 
and ranches and herders’ corrals are springing up with the usual 
Western push and promise, Great Falls itself being the most con- 
spicuous example. Six years ago there were a dozen houses at 
this point, scattered along the banks of the Missouri, and perhaps 
the most stupendous and available water power on the continent 
was only looked upon as one of nature’s curiosities. Land was 
worth two dollars an acre. ‘To-day there is a city of about five 
thousand inhabitants, with electric railway, electric lights, sewers, 
good hotels, five banks, and all the elements of a commercial cen- 
tre. Over a million dollars are being expended in the erection of 
great smelting establishments, and a dam costing nearly a quar- 
ter of a million of dollars has been built to furnish a great water 
power for other manufacturing industries in process of devel- 
opment. 

Within about two miles of old Fort Assinniboine, the new line 
now building to the coast leaves the Great Falls branch and 
starts westward. About eighty miles northwest of Assinniboine 
are the Sweet Grass Hills, serving as the source of the Sage and 
Cottonwood creeks, and surrounded on three sides by the Milk 
River—the latter a considerable stream, which, rising in Ameri- 
can territory, flows north into the British possessions, and, after 
running some two hundred miles parallel with the border, returns 
to United States territory just east of the Sweet Grass country. 

On our maps the Sweet Grass Hills are represented as a range 
running east and west just south of the Canadian boundary, and 
as they : are approached from the direction of Assinniboine this 
view seems to be justified; but on a nearer view they subdivide 
into three separate buttes, distant about thirty miles from the 
Great Northern extension, and locally known as the North, Mid- 
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dle, and South buttes, the two latter being striking in appear- 
ance, forming steep, rugged cones, while the North Butte is 
somewhat less precipitous and covers more ground. Leaving 
the railroad survey at a point three thousand feet above the sea 
level, the prairie rises gradually some nine hundred feet in thirty 
miles. ‘There are no — of civilized life in this whole district, 
excepting that as the hills are approached there are remains of a 
Government corral, suggestive of Indian days, and the homes of 
one or two settlers upon the head waters of the creeks appear. 

The prairie is strewn with glacial drift bowlders—apparently 
of quite recent deposition, as they are so little embedded in the 
soil—with sharp angles and edges, consisting of porphyry and 
syenite. ‘There are no rocks in place, save here and there where 
streams have cut into the prairie; these are soft, calcareous and 
clay sandstones and shales, evidently very late Cretaceous or Ter- 
tiary. Upon reaching the most easterly butte it is seen to be 
divided into several peaks, the most southerly and most promi- 
nent being called locally ‘Mt. Morris.” Approaching this 
mountain the ground is thickly strewn with every kind of ig- 
neous rock—dark green basalts, phonolite, and every variety of 
feldspathic porphyry. The summit of Mt. Morris I found by 
observation to be six thousand three hundred feet above sea level 
and two thousand four hundred feet above the old Government 
stockade. The mountain mass, like that of the two other buttes, 
is a grayish porphyry containing small feldspar crystals, but 
gashed and seamed by dike after dike of trap and large crystal 
birdseye porphyry. Between these dikes are older clay slates, 
mica schists, hornblendic schists, all inelined at a sharp angle 
against the mountain, and indicating clearly the intrusive char- 
acter of the mass. 

The quartzite carries free gold in considerable quantity, and 
where crossed by mountain streams some very rich pay gravel 
is found, which, owing to the scarcity of water, can hardly 
become available ; but I was informed that miners have carried 
it down the hill and washed it in the Cottonwood with profit. 
The decomposed and altered slates also gave evidence of gold, 
but no development had been instituted. Here and there 
along the hillside were float masses of manganese and bowlders 
of magnetic iron, but the most remarkable and interesting 
feature, geologically, is a collar of limestone surrounding the 
mountain about two-thirds of the way up. This limestone 
belt is nowhere wider than seven hundred or eight hundred feet, 
but forms a complete circle, excepting upon the southern slope, 
where it is either broken or its continuity concealed by the 
talus from the porphyry cliffs above. It is highly metamor- 
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phosed in places, is tilted up at a sharp angle, aud shows every 
variety, from gray and blue to a fixe white statuary marble 
quite equal to the Carara. Near the summit of Mt. Morris 
I found a vein of quartzite running northeast and southwest, 
showing evidence of galena and stringers of gray copper, but 
without any development worthy of mention. 

From the summit of Mt. Morris the other peaks which to- 
gether form the mass of the East Butte are observed, being 
named respectively Mounts Lebanon, Brown, and Royal. De- 
scending Mt. Morris‘toward the west and north, the limestone 
collar is soon reached and was followed by me to the north and 
east. 

At the contact between the marble and porphyry on the 
north side occurs an interesting deposit of magnetic iron ore, 
showing, where decompose! at the surface, copper stains, and 
carrying traces of copper at certain spots. The outcrop is from 
forty to fifty feet in width, and extends for seven hundred or 
eight hundred feet in the are of a circle, following the lime- 
stone contact, and has been prospected in a number of points by 
shafts, tunnels, and cross-cuts, indicating a probable permanency 
to a considerable depth. At one point ashaft fifty-four feet deep 
was all in ore, with a cut extending southward for forty feet, all 
in solid magnetite, without, as yet, going through it. This ore 
yields sixty per cent of iron by assay and is low in phosphorus. 
Its location, however, renders it of little value for many years to 
come. From the fact that magnetic bowlders were noticed by 
me on the north side of the mountain and also on the eastern 
slope, [ am ready to believe that this iron-ore bed may be found 
to extend for several thousand feet further than it has been ex- 
plored as yet. 

I had no opportunity to examine the other peaks of the East 
Butte, nor to ascend either the Middle or West Butte, but was 
informed by an intelligent miner that they consisted of por- 
phyry similar to Mt. Morris, with the same dikes of trap, and 
with indications of copper, lead, and gold, but practically un- 
prospected. 

The line of the Great Northern ranning westward from 
Assinniboine will cross the famous Flathead country between 
the main range and the Bitter Root range of the Rockies, over- 
coming the former through the Marias Pass. This Flathead 
country promises remarkable developments in coal, iron, and 
other metals, but is at present almost unexplored, excepting 
around the lake and reservation, and is a paradise for the lover 
of big game. Then turning northward, the line will strike the 
Kootenai River at the point where from its soathern flow it 
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abruptly turns northward, and will run parallel to the river to a 
point about eight miles from Bonner’s Ferry. 

At present this most interesting Kootenai region is best 
reached by the Northern Pacific line to Kootenai Station, about 
thirty miles east of Spokane Falls, whence a stage ride of thirty- 
three miles brings one to Bonner’s Ferry. 

The natural commercial outlet of Kootenai Lake is south. 
ward into the United States, and the Northern Pacific has al- 
ready made several surveys from their line to Bonner’s Ferry, 
which is at present the head of navigation on the Kootenai 
River; but it is hardly likely that this line wi!l be built, since 
the Great Northern will be running to within eight miles of 
this point next year. 

The Kootenai River is navigable for one hundred and twenty 
miles above the lake to Bonner’s Ferry, and is singularly free 
from shoals, bars, or similar impediments. It is a sluggish, 
very winding stream, from two hundred to five hundred feet in 
width, flowing through rich bottoms which grow hay, grain, and 
potatoes in the greatest luxuriance, but which are liable to over- 
flow when the river is swollen by the melting snows of the 
spring. 

"Renee Lake is ninety miles long and of unknown depth; 
soundings are said to have been made at points to a depth of 
fifteen hundred feet without finding bottom. This is qaite 
likely from its situation, as it lies between two of the ranges of 
the Selkirks, which are quite precipitous at these points and 
slope directly into the water. Indeed, it is not possible at high 
water to walk for any considerable distance along the shore, as 
the rocks come perpendicularly into the water at many points. 
Kootenai Lake never freezes, but navigation on the river is 
interrupted for about three months in the winter by ice; al- 
though it is said that a strong boat could readily keep the 
stream open during the whole season, at least as far south as the 
boundary. 

The mountains of the Selkirk range consist of a hard gray 
granite, their peaks rising from five thousand to nine thousand 
feet ubove the sea. The mountains in the immediate vicinity 
of the lake are not higher than six thousand feet, but beyond 
and to the north, on a clear day, a wilderness of summits 
rising one above another is visible, snow-capped and glacier- 
covered. ‘The Canadian Geological Survey have published a 
special bulletin on the geology of this region, based on a visit in 
1889, and the data then obtained have convinced Dr. Dawson 
that the lake occupies a depression largely formed by the wear- 
ing away of the more recent stratified rocks, which are still 
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observed, though highly metamorphosed, on the shores and 
mountain-sides, My own observations confirm this belief, and 
I would add that these stratified or metamorphic rocks are not 
horizontally imposed upon the granites, but their plane of pre- 
sent position is inclined at an angle of perhaps forty-five degrees 
with the horizon. On the eastern shore of the lake the mica 
schists, shales, and crystalline limestone are to be found crop- 
ping out—coming to a thin edge—at a point not over a mile 
distant from the lake, and at an elevation of not more than two 
hundred or three hundred feet, above which nothing but granite 
occurs; whileon the western shore these stratified beds are found 
extending nearly to the summit of the range, at an elevation of 
five thousand feet, and distant, on the incline, several thousand 
feet from the water’s edge. 

It is unnecessary to speak of the geology of the district any 
further, or to repeat Professor Dawson’s careful observations 
which are noted in his report ; but I will proceed at once to the 
mineral resources, an examination of which was the object of 
my visit to Kootenai. 

Mineral development is but just entering upon its earliest 
stages in the district, and yet, for the short time since explora- 
tion was commenced, a great deal has been done. On the west- 
erly side of the lake is the Warm Springs Camp, so named from 
a warm calcareous spring which flows out on the lakeside in 
characteristic pools, basins, and terraces, the water of which 
is said to be beneficial in some forms of skin diseases. 1 ascended 
the mountain above the town of Warm Springs, to a height of five 
thousand three hundred feet above sea level, by one trail, and de- 
scended by another some miles to the southward, taking in en 
route some of the principal prospects. There are apparently 
five parallel ledges running north and south, some of them in a 
crystalline limestone, others in the granite and altered schists, 
and still others at the westerly contact between the limestone 
and the granite. These lodes are located upon for two or three 
miles north and the same distance south of Warm Springs, and 
apparently vary from six hundred feet to one-half mile apart. 

There are more than three hundred locations filed in the dis- 
trict. The oreis principally galena, with more or less native sil- 
ver, some brittle silver, and a little sulphide of copper. Through 
the courtesy of the officials I was permitted to make an extract 
of the returns of ores shipped out during the summer of 1889: 
one hundred and forty-six tons assaying eighty-seven ounces of 
silver; eighty-five tons, ninety ounces; seventy tons, two hundred 
and thirty ounces; sixty-five tons, forty ounces; twenty tons, one 
hundred and twenty ounces; fifteen tons, two hundred and 
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twenty-five ounces; fifteen tons, one hundred and nineteen 
ounces; and twelve tons, ninety-five ounces. The lead varied 
from twenty to seventy per cent. During 1890 considerable 
more was shipped. 

The deepest mine in the camp is only one hundred and thirty- 
two feet deep, and, as all. the ore has to be packed down at pre- 
sent, and the expenses of getting to smelters in the absence of 
railway transportation are so great, it is being piled up at the 
mines, awaiting further development. 

Ascending the mountain, I first examined the “ Jeff Davis” 
claim, which is about seven hundred feet above the level of the 
lake. The vein is quite well defined, showing eighteen inches 
of ore in mica schist. The pure galena carries about twenty 
ounces of silver to the ton. ‘This vein is in the first lode from 
the lake, at a height of about eleven hundred feet above it. In 
the second lode is the ‘‘ Spokane,” showing a twenty-six inch 
vein of galena in mica schist, the pure galena carrying about 
forty ounces of silver to the ton. The gangue is quartz, and 
a considerable amount of iron pyrites is visible, but only a few 
feet of shaft have been sunk on the vein. On this same lode 
are several extensions more or less developed. Following up this 
trail, I next came to the ‘‘ Sunlight,” at an elevation of nine- 
teen hundred feet, and in the third of the main lodes. This 
is in the limestone, and shows considerable development, the 
ore being more or less oxidized, the mineral body being twenty 
inches in diameter, uncovered for some distance, and the clear 
galena assaying sixty ounces of silver. 

There are several more claims on this lode, with more or less 
development. In the fourth lode I next looked at the ‘‘ No. 
1,” at an elevation of twenty-five hundred feet above the lake. 
Considerable work has been done. The ore body is large, se- 
lected samples showing one hundred and fifty-seven ounces of 
silver tothe ton. ‘The mineral, partly carbonate, partly galena, 
occurs in grayish limestone and is uncovered for several hun- 
dred feet. The ore is very friable and decomposed at the sur- 
face, but sulphurets and wire silver are found at depth. 

There are a number of other locations on this lode, but I did 
not visit them. The highest claim is the ‘‘Sky Line,” situated 
southwest of, and over a mile from, the last, at an elevation of 
nearly five thousand three hundred feet above sea level. It is 
being actively and liberally developed, the vein being fourteen 
feet wide and the ore showing considerable wire silver. Near 
the surface it is very much altered and decumposed, but at 
depth considerable galena is obtained. This ore is being packed 
to the lake, and shipments of several carloads of selected ma- 
terial have yielded three hundred ounces of silver. 
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Descending by the southern trail, I passed a number of mines 
in active operation, such as the ‘‘ Little Donald,” on the same 
lode as the ‘‘ Spokane”; the “‘ Krao,” showing considerable ore 
body and a promising galena said to assay ninety ounces of sil- 
ver. This mine is at an altitude of four hundred feet. Above 
this was the ‘‘ United,” showing coarsely crystalline galena rich 
in silver. 

This will serve to indicate the general features and prospects 
of the Hot Springs Camp. Unquestionably there is a great deal 
of ore, and a large supply can be depended upon from this 
camp, in spite of the fact that no one claim has as yet been 
worked to such a depth that any certain conclusions can be 
drawn as to the permanency of the deposits. 

It may be said in general that the ores in the limestone are 
dry and very rich, though perhaps uncertain in extent, as is 
usually the case. Whether any of the veins in the schists and 
granite are true fissures it is perhaps impossible to say at this 
stage of the development. Most of these mines will become con- 
centrating propositions, and furnish a large amount of silver as 
well as lead. 

Across the lake from the Warm Springs, a headland juts out 
nearly a mile beyond the ordinary shore line, bounded by bays 
at the north and south. Looking at this headland from across 
the lake, it may be described as consisting of two hills, the north- 
ernmost perhaps two hundred and twenty-five feet above the 
lake level, and the southernmost one hundred feet higher, di- 
vided bya valley sloping to the lake shore. Upon this pro- 
m‘ntory are situated the Hendryx group of mines, consisting of 
the “ Blue Bell,” ‘‘ Silver King,” ‘‘ Fraction,” etc. The rocks 
of che peninsula are principally mica schists, with occasional 
dikes of trap and highly metamorphosed limestone. Parallel 
with the lake, and running north and south through the entire 
peninsula, is a very large vein of sulphurets, varying from ten 
to twelve feet on the ‘‘ Kootenai Chief,” where it emerges from 
the lake on the south, to the width of over eighty feet on the 
‘* Blue Bell” claim, when it again narrows and disappears in 
the lake on the north in the ‘“‘ Comfort” location. 

This vein is strong and persistent for over three thousand feet, 
showing again and again on the surface of the ground, in places 
carrying galena, but principally made up of iron pyrites, zinc 
blende with a little copper, ete. 

Upon none of these claims, excepting the central ones, owned by 
the Kootenai Mining and Smelting Co., has there been any serious 
development work, but the latter have been thoroughly pros- 
pected in a way to open out a great body of lead ore, with 








i 




















1891.] NEW YORK ACADEMY OF SCIENCES, 65 


undoubted promise of making this camp one of the principal pro- 
ducers of lead in British Columbia, if not on the continent. .. . 
The greatest masses of galena are contained in offshoots from 
this main vein on the easterly side, and are of great importance 
and value. 

The surface indications on the vein proper for galena are, as 
stated, not very numerous, but the moment it is crossed on the 
Hendryx claims the ground is found to be strewn with masses 
of carbonate, or galena more or less oxidized, and upon these 
chutes there are pits and openings which reveal their extent. 

This galena property has been developed by a tunnel some 
eight hundred feet long at an angle with the strike of the ore 
body, which cuts, in its course, first about two hundred feet of 
quartzite and mica schist, then a dike of porphyry six feet wide, 
then forty-five feet of quartzite, then thirty feet of marble, then 
seventy feet of sulphurets, and then alternations of limestone 
and galena ore, over seventy feet of the latter being exposed 
at one point, on which an upraise to the surface two hundred 
and fifty feet above has been made, with drifts at the one hun- 
dred and two hundred foot levels, showing large bodies of ore. 

It is safe to predict that this property, when an outlet is made 
into the United States by railroad connection, and, above all, 
when reciprocity with our northern neighbors becomes an estab- 
lished fact, will form the basis of a large and profitable smelting 
operation. The galena in this mine is low in silver, while that 
of the average ore across the lake is quite high. One peculiarity, 
by the way, of this district, which was new to me in my experi- 
ence, was finding coarse-grained galena carrying considerable 
silver, and the fine-grained galena comparatively poor in silver. 
This is a reversal of the conditions usually found in lead-silver 
ores. 

Tributary to the Kootenai Lake are already springing up nu- 
merous promising mineral localities. The various creeks and 
streams flowing into the lake bring down gold-bearing float, and 
even coal, after freshets, has been found on the shores of upper 
Kootenai. At Nelson and Toad Mountain are promising copper 
camps, while from Goat River prospectors are bringing very 
handsome specimens of copper sulphurets. The Toad Mountain 
copper ore especially is high in silver. 

Development has practically but just commenced in this sec- 
tion of British Columbia, and it is reasonably certain that the 
' great masses of the Selkirks in the area now practically unex- 
ne between the head of Kootenai Lake and the Canadian 

acific Railroad, will yield considerable mineral. At any rate, 
if the political horizon does not deceive us, the smelters of Mon- 
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tana and Colorado may soon look to a supply of lead ore from 
Kootenai in the shape of concentrates, of which they have been, 
to their great loss, deprived by the exclusion of Mexican sul- 
phurets by our tariff. 


The following papers were then read: 


THE PRECIPITATION OF SUSPENDED SILT AND CLAY IN RIVER 
WATERS 
and 
THE DISCOVERY OF A STARCH-DIGESTING FERMENT IN COW’S 
MILK, AND ITS RELATION TO NUTRITION. 


BY PROF, A. R. LEEDS. 
(No Abstracts. ) 





February 16th, 1891. 

STATED MEETING. 
VickE-PrestDENT Dr. Hussar in the chair. 
About one hundred persons present. 
The minutes of February 9th were read and approved. 


The fourth lecture of the Public Course was delivered by 
Pror. WaLLace Gootp Levison, of Brooklyn, N. Y., entitled 


INSTANTANEOUS PHOTOGRAPHY AS AN AID TO SCIENCE, HIS- 
TORY, AND ART. ' 


Illustrated by a large number of novel lantern views. 
At the close of the lecture a vote of thanks was offered to the 
lecturer. 





February 23d, 1891. 

ANNUAL MEETING. 
VicE-PRESIDENT Dr. Hussar in the chair. 
About twenty-five persons present. 
The minutes of February 16th were read and approved. 








i you 











w 











1891. ] NEW YORK ACADEMY OF SCIENCES. 67 


The report of the CouNcIL was read, recommending the for- 
mation of a Section in Astronomy. In accordance with this re- 
port the following resolution was adopted: 

Resolved, That the recommendation of the Councrt for the 
formation of a Section of Astronomy in the New York Academy 
of Sciences be approved. 


REPORT OF THE RECORDING SECRETARY FOR THE YEAR END- 
ING FEBRUARY 23D, 1891. 


New York, February 23d, 1891. 
There have been 12 meetings of the CouNCIL, 38 meetings of 
the Academy (including 9 public lectures), and 4 joint meetings. 
Thirty-one formal or announced papers have been read as 
follows, on 


I on 5 bse sgaeceascnmawes dedecieoue 8 
GO inns viens vnc cemsesccotecnesesoocosues 4 
Chemistry........ SORNenee su eterankwesens coe & 
MONEE co cccccecccsiseccevccescsecoeevecsee i 
TG io once caccccsccceecseccces seceseee O 
RI i 0660 de head cekdnnvevesdexeesod 2 
IIE bc casccesccecedcccctsecsearseaes 2 
Din nvescnasccvaaane cosececcess 2 


Besides nine papers read by title and a number of informal 
communications on a variety of topics. 

The average attendance at meetings, exclusive of public lec- 
tures, is 20, 

There are 239 Resident Members, including 66 Fellows. 

Daring the past year the Academy has elected 


14 Resident Members, 
11 Corresponding Members, 
1 Honorary Member, 
2 Fellows. 
Fifteen members were lost by death, resignation, etc. 
Submitted by 
H. CarRINGTON Botton, 


Recording Secretary. 
Approved _February 23d, 1891. 











TRANSACTIONS OF THE 


THE NEw YorK ACADEMY OF SUIENCES IN ACCOUNT WITH 


HENRY DupDLEY, TREASURER. 
February 24th, 1890, to February 23d, 1891. 


DISBURSEMENTS, 


For printing ANNALS and TRANs- 


an 





paper and addressing same.... 13 25 





| 


Total, $3,251 18 


Publication Committee...... Can “eeeesens 
D. 8. Martin, salary as Editor............ 
H. T. Vulté, salary as Assistant Rec. Sec’y 
express, paper, postage, freight, etc........ 
printing letter heads, envelopes, receipts, 
ig dc cp hcenas secwaveenasane 
lecture expenses..... BIRR areigTecatae poise cisialace 
binding publications..............c0eees 
engravings, electrotypes ......... Oeesescee 
I rcs Hasennwaneessvaund Vianna 
OI GIETIIR , o os ooo sn cee tsncesivense 
deposit in Library Fund...... $100 00 
ad, mre 80 00 
Balance in Second National Bank............ 
RECEIPTS, 

By Balance February 24th, 1890........ wb aaaie 
** life membership fee ........... eceeccccce 
oe TN banr ease 

sale of ANNALS and TRANSACTIONS........ 


U. S. 4 per cent, regular interest.152 00 
is - ** coupon * ., 12 00 





gift from Captain T. L. Casey......... cece 


LU bittareiestatavers seaisialats 1,865 00 





Total, $3,251 18 
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SECURITIES ON HAND. 


U. 8. Gov’t 4 per cent consols, regular......eeeseee: $3,800 00 
a ‘is “ - CUNDONE.  ccccewicnds 300 00 

Savings bank accounts:— 

CR Os oda decd ccaceavnrccnsaveeend cevevces Eee 

PeRNNRNENS TREE. 050 ccc cecertoccoseccessecesoese 782 03 





$5,889 00 


HENRY DuD.Ley, TJreasurer. 
February 23d, 1891. 


March 14th, 1891.—I hereby certify that I have this day ex- 
amined the vouchers and securities of HENry DuDLEY, | og 
Treasurer of the New York Academy of Sciences, and find them 
correct. JOHN H. Hinton, M.D., Chairman Audit. Com, 


REPORT OF THE AUDUBON MONUMENT COMMITTEE, 


The Committee appointed to procure funds for the erection 
of a suitable monument to John James Audubon over his grave 
in Trinity Cemetery, would report that other pressing duties 
made it necessary for the members of the Committee to tempo- 
rarily suspend active operations during the first part of the year. 
Recently appeals for subscriptions have again been made, with a 
gratifying result, nearly $1,000 having been paid over to the 
‘Treasurer during the last six months. 

The financial situation may be stated as follows:— 





Money received from all sources to date......... 00 0$2,088 76 
Expenses of the Committee to date..... cocccecseese STORE 
ee Oe OR. ok nnkk cdcsedisics vasideuaed $1,818 50 

Subscriptions conditional on $10,000 being raised for 
the MoNUMOENE ..ccovescccss bia Warciea dew chewed $1,400 00 
Total amount subscribed to date....... evccees $3,218 50 


The Committee would respectfully request to be continued. 
For the Committee, 


N. L. Britton, 
Secretary and Treasurer. 
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The CoRRESPONDING SECRETARY made a verbal report, which 
was approved. 

The Chairman of the PusBLicaTIoN ComMiTT£E and the 
LIBRARIAN presented no reports. 

Messrs. CasEY and BRITTON were appointed tellers for the An- 
nual Election. After the casting of the ballots they reported 
that the following ticket was elected :— 


OFFICERS FOR 1891-’92. 


President, JOHN S. NEWBERRY. 

First Vice-President, OLIVER P. HUBBARD. 

Second Vice-President, J. A. ALLEN. 

Corresponding Secretary, Tuomas L. Casey. 

Recording Secretary, H. CARRINGTON BOLTON. 

Treasurer, HENRY DUDLEY. 

Librarian, JoHN I. NorTHROP. 

Councillors, N. L. Britton, CHARLES F, Cox, A. A. JULIEN, 
D. S. Martin, J. K. Ress, J. J. STEVENSON. 

Curators, Geo. F. Kunz, Joun I. Norturop, N. L. Brit- 
ton, D. S. MartTIN, H. T.. VuLre. 

Finance Committee, Joun H. Hinton, H. G. Marquanp, 
O. B. Porrer. 


Pror. MARTIN announced the death of Puitip A. WHITE, a 
Resident Member, and Pror, ALEXANDER WINCHELL, a Corre- 
sponding Member. Mr. Garrettson spoke of Pror, WIN- 
CHELL as a Classmate and life-long friend. 


A letter from J. Francis WILLIAMS was read by the Secre- 
tary, announcing the discoyery of a new mineral monticellite, 
containing perhaps some alumina as a replacement of the iron. 
The foci are given us «P, “P32, «Pz, Pa, P Px. The «P= 
is extremely large as compared with most species of monticel- 
lite, and gives the crystals the appearance of being of equal di- 
mensions in all directions at right angles to the vertical axis. 
It is also columnar, and the fundamental prism «P is more 
decidedly developed than the «P2 foci. The crystals have some- 
what the appearance of monazite crystals, with this exception. 
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Pror. ALLEN announced that a new species of thrush had 
been discovered in Dominica, an island of the Lesser Antilles. 


The following paper was read, entitled 


RECENT WORK IN NORTH AMERICAN MAMMALOGY, 


BY J. A. ALLEN, PH.D. 
(Abstract. ) 


The present review of recent progress in North American . 
mammalogy relates especially to the period since the appearance 
of Baird’s great work on the mammals of North America, pub- 
lished in 1857, forming Volume VIII. of the Government Re- 
ports on Explorations and Surveys for a Railroad Route from 
the Mississippi River to the Pacific Ocean, made during the 
years 1853-56. While that work is taken as the basis of depar- 
ture, it is of interest to note briefly some of the more important 
of the earlier works relating to North American mammals. 

A review of the history of North American natural history 
necessarily begins with Catesby, whose great work, ‘‘ The Nat- 
ural History of Carolina, Florida,” ete. (two volumes folio), was 
published in parts from 1730 to 1748. In this were figured and 
described for the first time a number of our mammals, 

Pennant’s ‘‘ Arctic Zodlogy ” (three volumes quarto, 1784-87) 
includes notices of many North American species. 

Besides numerous more or less important incidental contribu- 
tions made by explorers and travellers, and the descriptions of 
new species based on specimens collected by Lewis and Clarke 
in the years 1804-6, and by Major Long in 1819-20, and by va- 
rious arctic explorers, as Sabine, Scoresby, and Richardson, there 
is little to note till we reach the year 1825, when Richard Harlan 
published his ‘‘ Fauna Americana,” an octavo volume of about 
300 pages, devoted exclusively to North American mammals. It 
is now mainly of interest as the first general treatise on the sub- 
ject, although for its time acreditable production. He described 
127 species as “inhabiting North America north of Mexico.” 
Of this number 11 were based on the fossil remains of extinct 
species, reducing the number of living species to 116. 

This work was soon followed by a much more extended and 
elaborate general treatise by John D. Godman, published un- 
der the title ‘‘ American Natural History: Part I., Mastology,” 
an octavo work in three volumes, the first two published in 
1826, the third in 1828. The work was illustrated with numer- 
ous plates engraved on copper, giving very good figures of nearly 
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all the species. For the date of publication the work is one of 
high merit and may yet be consulted with much profit. 

” 1829 appeared an exceedingly important work on North 
American mammals, namely, the first volume of Richardson’s 
“‘Fauna Boreali-Americana,” a quarto of 300 pages and 24 


plates, on the mammals of British North America. It is stilla 


standard work, and is the chief source of information on the 
habits and distribution of the mammals of the region north of 
the United States. 

Among later important works of a general or faunal character 
may be mentioned Emmons’ “‘ Report on the Quadrupeds of 
Massachusetts,” published in 1840; and DeKay’s ‘* Report on the 
Mammals of the State of New York,” a quarto volume with 
thirty-three colored plates, published in 1842. This work in- 
cludes references to all of the then known species of North 
American mammals, and served for many years as a general refer- 
ence work, though it failed to take very high rank as an author- 
ity. Linsley’s list of the mammalsof Connecticut’ was published 
in 1842 ; Thompson published a valuable fully annotated list of 
the mammals of Vermont’ in 1853; and Kennicott published 
an important paper on the mammals of Illinois in 1857.* 

The great work of Audubon and Bachman, entitled ‘“‘ The 
Viviparous Quadrupeds of North America,” published in three 
volumes, royal octavo, 1846-54, with colored plates, marks a 
new era in North American mammalogy. About 200 species 
are described and 160 figured. The work, however, does not 
include either the bats or the marine species. It is devoted 
especially to the life histories of the mammals, and deals only to 
a limited extent with technical matters. Strange as it may 
seem, this forms the latest general work on North American 
mammals which treats of the subject from its popular or non- 
technical side, although one or two later works treat certain 
groups from a general standpoint, dealing with both the popular 
and the systematic phases of the subject. Audubon drew most 
of the plates of the great work with which his name is associated, 
and jointly with Bachman contributed largely to the text; but the 
strictly systematic portion is well known to be the work of Bach- 
man, the father of systematic mammalogy in America, and, prior 
to Baird, the leading authority on thesubject. His monographic 
revision of the genera Sorex, Scalops, Sciurus,and Lepus, form- 





1 American Journal of Science and Arts, XLIIT., 1842, pp. 345-354. 

. — History of Vermont, 1853, Mammals, pp. 23-56, and App. 
pp. 11-20. 

* Report Commissioner of Patents, Agriculture, 1856, pp. 52-110, pll. 
v.-xiv, 
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ing a series of special papers published 1837-42, were contribu- 
tions of the highest importance, and the first careful, systematic 
work on any special groups of American mammals by an Amer- 
ican writer. 

Incidentally important contributions had been made by nu- 
merous foreign authors, but it would carry us far beyond our 
present scope to consider them in detail. 

Baird began to write on North American mammals as early as 
1852, his work culminating in 1857 in his great work already 
mentioned—a work which gave him pre-eminent standing as an 
authority, and which still remains the basis from which present 
investigators take their departure. 

Buaird’s volume included only the land mammals, exclusive of 
the bats, which, with the seals and Cetacea, were not treated. With 
these several groups omitted, Baird recognized about 220 species 
as entitled to a place in the list of North American mammals,— 
nearly twice the number given by Harlan in 1825. Thirty-six 
others are mentioned as having been attributed to North America, 
which he was unable to recognize. A few of these are extra- 
limital, but the greater part are either purely nominal, or so 
poorly described as to render their recognition impossible. 

Baird treated the subject exclusively from the systematic side, 
there being nothing in his work relating to the habits of the 
species. Classification, and all questions of synonymy and no- 
menclature, were treated exhaustively; specific and generic char- 
acters were presented in detail and with great discrimination. 
As a technical treatise the work remains a monument to the 
industry and sagacity of its talented author, and, considering its 
extended scope, has not been excelled by any work, in any coun- 
try, on systematic mammalogy. It was illustrated by sixty lith- 
ographic plates and nearly forty woodcuts, relating mainly to 
cranial, dental, and other structural characters. In 1860 the 
text was reissued, with a large number of additional plates, some 
of them new, but mostly from other volumes of the Pacific 
Railroad and Mexican Boundary Survey reports. 

Professor Baird brought to his work not only a mind well 
trained in modern methods of research, but he was favored with 
resources in the way of material far beyond what had fallen to 
the lot of any of his predecessors. 

In March, 1853, Congress appropriated $150,000 for the prose- 
cution of surveys by the War Department of various routes 
across the continent, from the Mississippi River to the Pacific 
coust, for the purpose of determining practicable lines for the 
construction of railroads. Six well-equipped parties were placed 
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panied by a competent naturalist. Large collections were at the 
same time made by other officers of the army stationed at various 
posts throughout the distant West, and also by the United 
States and Mexican Boundary Survey. Although the collections 
made by the Boundary Survey were made the subject of a special 
report, they formed alsoa part of the material on which was based 
Baird’s memorable ‘‘ Eighth Volume,” as this work is familiarly 
known among mammalogists, These collections were, by act of 
Congress, all transmitted to the Smithsonian Institution, and 
were thus brought together as a single collection, to be elab- 
orated, fortunately, by one of the most competent naturalists 
America has yet produced. 

But the volume under notice was not the sole outcome of these 
various Government surveys. Other volumes of the Pacific 
Railroad Reports contain the spevial field reports of the various 
naturalists of the different routes surveyed, accompanied by nu- 
merous plates of new or previously unfigured species. These re- 
ports embody the field notes of the collectors, and thus admir- 
ably supplement with biographical matter Baird’s exhaustive 
systematic treatise. Hence to Gambel, Woodhouse, Kennerly, 
Cooper, Gibbs, Suckley, Heermann, Newberry, Trowbridge, and 
Gunnison—names well ingrained in the literature of many de- 
partments of North American natural history—we are deeply 
indebted for much of our information respecting the habits and 
distribution of the mammals of Western North America. 

Since the publication of Professor Baird’s great work in 1857, 
several monographs have appeared treating of particular orders 
or families. In 1864 the Smithsonian Institution published Dr. 
Harrison Allen’s ‘‘ Monograph of the Bats of North America,” 
an octavo of about 1C0 pages, illustrated with numerous wood- 
cuts. This was the first general systematic treatise on North 
American bats since the works of Godman and Harlan, pub- 
lished nearly forty years before, and it remains still our stan- 
dard work on this group, and the only special treatise on the 
North American species of the order. ‘'wenty species are recog- 
nized, and many others referred to as unidentifiable. 

In 1866 Dr. Theodore N. Gill published a ‘‘ Prodrome of a 
Monograph of the Pinnipedes,” giving a systematic synopsis of 
the families, genera, and species of the marine Carnivora—the 
seals and their allies. 

In 1870 I published a monograph of the family Otariide, or 
Eared Seals,’ a paper of 108 pages, with three plates and a num- 
ber of woodcuts, giving a detailed account of their osteology and 





1 Bull. Mus. Comp. Zodl., II., No. 1, 1870, pp. 1-108, pll. i.-iii. 
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external characters, supplemented by an extended account of 
their habits by Capt. Charles Bryant, formerly a Government 
agentat the Fur Seal Islands. Later very elaborate reports by 
Mr. Henry W. Elliott, on the habits of the species, have been 
published by the Treasury Department of the Government. 

In 1874 appeared Cant, C. M. Scammon’s work, ‘‘ The Ma- 
rine Mammals of the Northwestern Coast of North America, 
described and illustrated. together with an account of the 
American Whale-Fishery,” a quarto volume of about 325 pages 
and 27 lithographic plates. The appearance of this work marked 
an erain the history of our marine mammalia, though restricted 
to those of the Pacific coast. It covered a new field, and fur- 
nished an inexhaustible fund of information, to which we are 
still almost wholly limited, as far as the life histories of the spe- 
cies are concerned. Cope, Gill, and Dall have contributed also 
various important papers on the Cetacea, treating the subject 
from the systematic side, and largely relating to the species of 
the Pacific coast. 

More recently Mr. F. W. True, Curator of Mammals in the 
United States National Museum, has entered the field, and, be- 
sides numerous minor papers on various species of the Atlantic 
coast, has recently published ‘‘ A Review of the Family Del- 
phinidz,” an octavo memoir of 200 pages, with 47 plates. This 
is a monograph of the porpoises and dolphins of the world, and 
is a most welcome and able contribution to the subject. Sixty- 
two species are described, and nearly all are figured. 

J. D. Caton has published numerous papers on our deer, and 
in 1877 an octavo volume of nearly 500 pages, with numerous 
woodcuts, entitled ‘‘ The Antelope and Deer of America,” It 
deals principally with their habits, affinities, and susceptibility 
to domestication, and is in its way an excellent treatise, and the 
only one relating exclusively to these animals. 

Our most important ruminant, the American bison, was 
monographed by myself in 1876 in a quarto memoir of about 
260 pages and 12 plates. Mr. Hornaday, in an octavo paper of 
nearly 200 pages, with many illustrations, entitled “‘The Ex- 
termination of the American Bison,” published in 1889, has ad- 
mirably brought the subject down to date. 

In 1877 Dr. Coues published his ‘“ Fur-Bearing Animals: a 
Monograph of North American Mustelidex.” It is an octavo of 
about 350 pages and 20 plates, and forms a most important con- 
tribution to the literature of North American mammals. 

In 1877. also, Dr. Coues and myself published a series of 
monographs of the various families of North American rodents, 
forming a quarto volume of 1,100 pages, entitled “‘ Monographs 
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of North American Rodentia.” While the two authors shared 
the labor about equally, the joint authorship implied in the 
title relates merely to the fact that their separate memoirs 
are bound together under one general title, the different m»no- 
graphs being each by a single author. The work consists of 
eleven separate and distinct memoirs. In two cases, as in the 
monographs of the squirrels and hares, the scope is greater 
than is indicated by the general title of the work, all of the 
species found in Mexico, South and Central America, being 
included, as well as those from North America. An important 
feature of this work is the bibliographical appendix, by Gill 
and Coues, consisting of about 130 pages, and bringing the 
bibliography of North American mammals down to the year 
1874, in a very thorough manner, and including most of the 
titles down to as late as 1876." 

In 1880 I published an octavo volume of about 800 pages, with 
numerous illustrations in the text, entitled ‘“‘ History of North 
American Pinnipeds: a Monograph of the Walruses, Sea- Lions, 
Sea-Bears, und Seals of North America,” treating the subject 
at length in all its bearings. 

In addition to the special works already enumerated, number- 
less papers, some of them of great importance, have appeared in 
Government reports and in the transactions of scientific societies. 
Some of these are simply more or less fully annotated faunal 
lists ; others are faunal lists, including incidentally much tech- 
nical matter ; others are more or less elaborate monographs of 
particular genera or families; others still are brief papers de- 
scribing new species or recording rare ones. Baird published 
practically nothing on mammals after 1859, since which time 
the most prominent names in the field have been Harrison 
Allen, J. A. Allen, Caton, Cooper, Cope, Coues, Dall, Gill, 
Kennicott, Mearns, Merriam, Scammon, and ‘T'rue. 

Besides these, Alston, of England, has published on the 
mammals of Mexico, in Godman and Salvin’s “‘ Biologia Centrali- 
Americana”; De Saussure has also written important papers on 
the same subject; while Brown and Ross have published valu- 
able memoirs on the mammals of Arctic America. 





'The titles of works and papers briefly mentioned in the present 
paper will be found there given in full. The intended scope of the 
work was to include ‘‘(a) all works and papers on mammalia at large 
published in North America, (b) all works and papers, wherever pub- 
lished, relating to North American mammals, and (c) such general 
works or collateral special papers as bear more or less directly upon 
the subject.” The titles are arranged chronologically under a few 
general heads. Though not put forth as absolutely complete, it still 
remains the most extended compilation on the subject yet published. 
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Two orders of our mammals have received very little atten- 
tion for nearly thirty years, and in respect to them we are at 
present entirely at sea as regards the number of species, their 
relationships, or their correct names. ‘These are the bats, 
which have not been monographed since 1864, and the moles 
and shrews, which have not been thoroughly revised since 1857.’ 
We ure happy to say, however, in respect to the former, that Dr. 
Harrison Allen has a work in press, under the auspices of the 
Smithsonian Institution, relating to the bats, which will give 
us « new and most welcome point of departure for this group. 
The outlook regarding the moles and shrews is less encouraging, 
there being unfortunately no similar work under way treating of 
these groups from the American standpoint. Some yearssince, 
however, Dr. Dobson, of England, undertook a monographic 
revision of the Insectivora of the world, but the third and last 
part, which is to treat of the shrews, has not yet appeared. In 
1874 this same author published a monograph of the bats of 
the world. including, of course, North American. ‘This work 
was a boon to workers in this field, and a great help respecting 
our own bats, though not altogether satisfactory. 

We have now said all that our limited time will permit con- 
cerning the progress of North American mammalogy from the 
bibliographic standpoint ; its progress from the scientific stand- 
point remains to be considered. 

Prior to the Government explorations which yielded the 
material on which Buaird’s work was based, we had only the 
most superficial knowledge of the mammalogy of North Amer- 
ica at large, or beyond the more settled parts of the eastern por- 
tion of the United States. No museum, public or private, had 
a good series of specimens of even our most common mammals. 
Species without number had been described, generally in the 
most imperfect manner, from either single or comparatively 
few specimens, and the types had been preserved only in rare 
instances. Almost nothing was known of either seasonal or 
individual variation, nor was the material extant for the study 
of either of these very important phases of the subject. Even 
Professor Baird, in working up his comparatively abundant 
material from the West, found himself often baffled in his 
comparisons by the absence of specimens from the East. Pro- 





1In 1877 Coues published an important preliminary paper on the 
North American Insectivora, entitled ‘‘ Precursory Notes on American 
Insectivorous Mammals, with Descriptions of New Species” (Bull. 
U. 8. Geol. Surv., III., 1877, pp. 631-653). He intended to follow this 
with an elaborate monograph of the group, which, however, unfortw 
nately was never completed. 
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fessor Baird was thus confronted at the beginning of his work 
with a chaos of names and meagre descriptions, the legacy of 
his predecessors. Even not a few of the species of Audubon 
and Bachman were based on specimens from unknown local- 
ities, not always correctly supposed to be North American. 
Leconte, DeKay, Say, Ord, Ratinesque, and Harlan, and various 
foreign authors, had each contributed to the list of nominal 
species, many of which will forever remain undeterminable, while 
others have been duly relegated to the limbos of synonymy. 
The work of separating the chaff from the wheat, the false from 
the true, was a perplexing task, an intricate riddle, which Baird 
attacked with wonderful acumen and success, leaving a com- 
paratively smooth and easy path for his successors. 

This was, however, the period of excessive subdivision, the 
smallest recognizable differences serving as the basis of specific 
separation. Baird, as was natural, influenced by the methods 
of his time, contributed his share to the list of synonyms; yet, 
considering the inadequateness of his material, his lapses were 
few, and more than atoned for by the accuracy and detail of his 
descriptions. If he failed to substantiate tangible differences 
between closely allied forms, it was because they did not exist, 
not from any lack of care in his work. Sometimes features of 
seasonal or individual variation were mistaken. for specific dif- 
ference, but, as a rule, any forms recognized by Baird as species 
will bear the closest scrutiny, and are rarely found to be without 
some basis in nature—that is, if not ‘‘ good species,” they will be 
found to be what we now call geographical forms, or ‘‘subspecies.” 

The history of North American mammalogy and the history 
of North American ornithology run in closely parallel lines, the 
prominent workers being practically the same in each. In both 
of these departments there have been periods of excessive split- 
ting, followed by undue lumping. On a former occasion I have 
referred at length to ‘‘ the oscillations of the ornithological pen- 
dulum” during the last thirty years.1_ In mammals, as in birds, 
a period of ‘‘ lumping” set in about 1870, following along period 
during which the tendency had been to excessive subdivision, 
and extending into the present decade. The period from 1870 
to 1880 was thus not only a lumping period, but a transition 
period, and also one of unequalled activity. Work was carried 
on also from a basis in some respects the exact reverse from that 
of the immediately preceding epoch. While the outcome was on 
the whole a marked advance on what had preceded, it is ob- 
viously open to material revision as seen from the standpoint of 





1 The Auk, Vol. VII., Jan., 1890, pp. 1-9. 
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to-day. A third period, differing much from either of the two 
preceding, has now opened ; its culmination and final results 
cannot as yet be foreseen. 

During the Bairdian period of North American mammalogy, 
the discovery of new forms was the paramount incentive to in- 
vestigation. ‘The method of study was hence intensely analytic ; 
differences, rather than resemblances, filled the mind of the in- 
vestigator. At this period the subject of variation under cli- 
matic influences, the evolution of species by environment, had 
attracted little attention. But the facts of evolution were being 
minutely recorded ; a harvest was being reaped which was to 
form the basis of important generalizations, as then unsuspected 
even by the most industrious of the reapers. But they did their 
work well, and it is not to their discredit that they failed to see 
at first some of the fundamental principles of the evolution of 
life under the influences of environment. We have always first 
to gather our facts before we can generalize. Professor Baird 
himself, however, was the first to perceive and formulate some 
of the fundamental laws of geographical variation, as regards 
both North American birds and mammals, in the study of which, 
be it said to the credit of American naturalists, such princi- 
ples were first recognized and established. Baird early perceived 
that, as a rule, individuals of the same species decreased in size 
from the north southward ; that the animals from the arid plains 
were paler in color than their nearest relatives of the wooded 
region to the eastward; and that over the heavy rainfall belt of 
the Northwest they assumed a depth of coloring met with no- 
where else on the continent. He also recognized that, in some 
instances, the size of peripheral parts, especially in birds, in- 
creased in size from the north southward, while the general size of 
the individual decreased. Later it was also noticed that, asa rule, 
individuals of the same species became brighter colored at the 
southward as compared with their northern relatives—that black 
bars and streaks were broadened at the expense of the interven- 
ing lighter spaces; that birds with metallic tints became more 
iridescent, and that the duller colors, of both birds and mammals, 
became deepened and intensified.’ 

In subsequent years, as material increased and large series of 
specimens of the same species and from the same locality were 
brought together, it was found that the range of purely individ- 
ual variation, in respect to every feature, was far greater than 
had previously been suspected. This, of course, seemed to in- 
validate certain characters on which species had previously often 





1 See Allen, ‘‘ Mammals and Winter Birds of East Florida,” Bull. Mus. 
Comp. Zodl., II., No. 3, 1871. 
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been based. Again, the increase of material from new localities 
showed that certain forms described as species gradually varied 
in the direction of other species, through specimens from inter- 
mediate points of the common habitat. In other words, we be- 

an to be troubled with a lot of specimens that were variously 
intermediate between two or more previously supposed wholly 
distinct species. This occurred not merely in a few isolated 
cases, but frequently over most of the continent. Under these 
circumstances, and in the light already thrown upon the general 
subject, it was natural that many species which had been held for 
years in good standing—-or while known from only a few speci- 
mens—should be reduced either to pure synonyms or to the rank 
of geographical forms or subspecies. It was further natural that 
in some instances it should be presumed, on general grounds, 
that certain of the previously recognized species were either 
purely nominal or else only local forms, even where the evidence 
was far from conclusive. For atime, under the new order of 
things, it was not strange that undue lumping should result, 
as later researches have proved was the case. 

‘* Intermediates ” were at first explained on the ground of hy- 
bridity, and it was customary for a time to treat the few refractory 
specimens then known as hybrids. But the hybrids soon became 
troublesomely numerous ; furthermore, it was noticed that over 
certain areas, and along certain geographical lines, the varia- 
tions were in general of a similar character. As already said, 
this gave rise to the recognition of certain laws of geographical 
variation. A crisis resulted respecting methods of treatment, 
culminating about 1870. Down to about this date a collec- 
tion of individuals known as a species was, theoretically at least, 
a distinct and definable group. Varieties, in a geographical 
sense, were rarely recognized, and ‘‘ subspecies” was an almost 
unknown term. Many species to which we had long pinned our 
faith were turning out badly ; instead of being stable and well 
marked, they were found to intergrade with others from which 
they were supposed to be distinct. This, of course, was always. 
in the case of closely allied species ; between many other species. 
no such intergradation was apparent. Thus we had, as it 
were, two kinds of species, some which intergraded and some 
which did not intergrade. -How were such diverse elements to 
be treated ? This was the question of the hour. Should these 
strongly marked geographical forms be lumped together under 
a common specific name and thus wholly ignored in nomencla- 
ture, or should we continue to recognize under binomial names 
all strongly marked forms characterizing particular physio- 
graphic areas—in other words, forms having approximately defin- 
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able habitats—although known torun into something else; or was 
there a still better way of expressing such important biologic 
facts? Here were evidently recognizable stages in the process of 
evolution by environment. How were they to be recognized so as 
to be made use of in philosophical biology ; in what way could 
they be chronicled in descriptive biology ? That many of these 
intergrading forms possessed noteworthy differences is evident 
from the fact that they formerly held the rank of unquestioned 
species. 

For a time a wavering course was followed, some writers lump- 
ing as one species all forms that seemed to intergrade, while 
others continued to-recognize all of the more prominent phases 
as species. Soon after it became the fashion to distinguish them 
as varieties, under what may be termed a qualified quadrinomial 
system of nomenclature. ‘Thus our Eastern red squirrel, or 
chickaree, was called Sciurus hudsonius; its Rocky Mountain 
representative, or Fremont’s chickaree, became Sciurus hudso- 
nius, var. fremonti ; another Rocky Mountain form, known as 
Richardson’s chickaree, became Sciurus hudsonius, var. rich- 
ardsoni; a Northwest coast form, known as Douglass’ chickaree, 
became Sciurus hudsonius, var. douglassi ; and so on in all sim- 
ilar cases. This proved a cumbersome method, and soon the 
term ‘‘ var.” was dropped, resulting in a trinomial name, pure 
and simple, for the designation of subspecies. This in reality is 
the binomial system of Linné in spirit, modified slightly in the 
letter to fit what was an ideal system of nomenclature at the 
time of its inception, to the requirements of modern biology. 
Hence American mammalogists adopted, in common with orni- 
thologists, trinomial designations for nascent species, reserving 
the binomial. distinctively for species in full standing. This 
system became generally current about 1883. 

The several geographic, intergrading forms of a wide-rang- 
ing species often differ more from each other in their extreme 
phases than do, in other cases, perfectly distinct species. Hence, 
through the use of trinomials, two important things are accom- 
plished: first, a means of distinguishing two kinds of relation- 
ship among congeneric forms, the use of a binomial name in- 
dicating entire distinctness, without regard to kind or degree 
of difference, while the use of a trinomial implies known in- 
tergradation, notwithstanding the very wide difference which 
frequently exists between the extreme phases of a group of inter- 
grading or omepenes forms; secondly, provision for a conve- 
nient and tangible way of giving expression, by means of a definite 
formula, to some of the most suggestive facts in the evolution 
of life. It is not claimed that this is a perfect system of nomen- 
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clature, but it is the best and most convenient at present avail- 
able. It has its objections, which, theoretically, seem insuper- 
able, but which, in practice, prove insignificant. 

At first, under this method, lumping flourished to a remark- 
able degree. Forms that were known to intergrade were not 
only reduced to subspecies, but not infrequently such reduc- 
tions were made on theoretical grounds. Certain forms, judg- 
ing from what had been established as occurring in allied groups, 
and in accordance with what might be presumed to occur as 
the result of certain laws of geographical variation, were pre- 
sumptively merged with others, sometimes correctly, but often 
improperly. 

t was during this phase of affairs that the ‘‘ Monographs of 
North American Rodentia” appeared, as also Coues’ ‘‘ Fur- 
Bearing Animals” and my ‘“ North American Pinnipeds.” 
It was also from this point of view that True prepared his 
** Check-list of North American Mammals,” published in 1884. 
Incidentally both Coues and myself did some revisionary work 
in other groups, on nearly the same lines. 

To throw into strong contrast the work of the three leading 
periods in the recent history of North American mammalogy, 
we will compare briefly two or three groups as left by Baird in 
1857, by Coues and Allen in 1877, and as they appear from the 
standpoint of to-day. For this purpose we will select the 
Muride, or the field rats and mice; the Saccomyida, or the 

ouched rats and mice; the Leporids, or the hares; and the 
Sciuridex, or the squirrels, spermophiles, and marmots. 

In 1857 Baird recognized forty-eight species of field rats and 
mice; of these Coues reduced eighteen to synonyms and three 
others to subspecies. There has been no recent revision of the 
group as a whole, nor in fact of any of the genera. An entirely 
new genus, however, of meadowmice (Phenacomys), with four 
species, has been recently described by Dr. Merriam,’ of which 
not a single specimen had been recognized by naturalists three 
ears ago, although the genus is now known to range across 

orth America from British Columbia to Labrador, and south- 
ward along the Rocky Mountains into the United States. Six 
different writers have described new species of the genus Hes- 
peromys, or white-footed mice, three of them being remark- 
ably unlike avything previously known. Several of Baird’s 
species have also been revived as perfectly tenable subspecies. 
Other genera of this large family present a similar history. 
In short, not less than thirty species and subspecies have been 





1 North American Fauna,” No. 2, Oct., 1889, pp. 27-35, pll. ii.-vii. 
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added during the last six years, nearly doubling the number re- 
cognized in 1877. 

Of the squirrels, Baird admitted thirty-nine species —an 
enormous reduction, by the way, from the number recognized 
by Audubon and Bachman. In 1877 I confirmed Baird’s pre- 
vious reductions, and still further reduced the number to thirty- 
three species and subspecies, adding, however, eight to those 
recognized by Baird. Since 1877 a large number of species 
and subspecies has been added, mainly among the ground squir- 
rels and spermophiles. These additions are based on almost 
wholly new materials, and include species as distinct from their 
nearest allies as any previously known. That is, they are not 
the result of a new way of looking at things, but are actual dis- 
coveries of forms not at all closely related to anything known 
before. 

Of the Saccomyide, Baird in 1857 recognized nine species; 
Coues, in 1877, admitted the same number. This group dur- 
ing the last four years has been thoroughly revolutionized, 
mainly by Dr. Merriam.’ The names of several of the old 
species have been shown to have been strangely misapplied; one 
new genus and a new subgenus, and some twenty or more new 
species, have been added, besides numerous subspecies. Among 
the new forms are some strikingly different from any known to 
either Baird or Coues, while others differ in only comparatively 
slight particulars. These animals are peculiar to the arid plains 
and deserts of the West; are nocturnal] and somewhat subterranean 
in their habits, and seem, moreover, especially susceptible to the 
influence of conditions of environment. Owing totheir peculiar 
habits, and to the fact that the area they inhabit has been, till 
lately, little explored, very few specimens were extant in collec- 
tions up to a very recent date. 

Of the Leporide, or hares, Baird in 1857 was able to recognize 
but thirteen species as North American. All but one of these 
were admitted by me in 1877 and two others were added. Within 
the last year five others have been recognized, three of which are 
very distinct from any previously known, while two are old ones 
revived as subspecies. 

To what, then, is all this change due? To several very ob- 
vious causes. First, to a vast increase of material; second, to its 
greatly improved quality; third, to more thorough and intelli- 
gent work in the field, conducted on a tenfold greater scale 
than ever before. Thousands of specimens are taken now where 
formerly only a few scores were obtained. Collecting and all 


1** North American Fauna,” No. 1, Oct., 1889; ibid., No. 3, Sept., 1890, 
pp. 71-75; and ibid., No. 4, Oct., 1890, pp. 41-49. 
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that relates to field work in mammals has been brought to an 
almost ideal state of proficiency. And all this is due, primarily, 
to the efforts and example of one man—Dr. C. Hart Merriam, 
formerly of Locust Grove, Lewis County, New York, now 
Chief of the Division of Ornithology and Mammalogy of the 
United States Department of Agriculture. He, realizing the 
importance of well-prepared skins, in large series from as many 
localities as possible, and of accurate data as to time and place 
of capture, and of measurements taken from the specimen before 
skinning, began, many years since, to form a collection for his 
own cabinet, which eventually became one of the most extensive 
and valuable in the country. An expert himself in all that 
relates to the capture and preservation of specimens, he trained 
collectors and sent them to remote parts of the country, and soon 
gathered a rich harvest, replete with novelties, some of them 
of startling character, so widely did they differ from any- 
thing previously known. Later, under the auspices of the 
Department of Agriculture, he has pushed the work with 
still greater activity, resulting in the recent establishment of 
what practically amounts to the inception of a Biological Sur- 
vey, on a grand, scale, of the United States, which, in the in- 
terest of science and in the economic interests of the country, it 
is to be hoped will be long liberally sustained. 

The number of skilled collectors is rapidly increasing, with 
the result that our leading museums are now receiving much 
more and far better material than was ever before available for 
study. To contrast once more the old with the new, it may be 
stated that more specimens of the smaller mammals of North 
America were collected during the year 1890 than all that Pro- 
fessor Baird had at his command in 1857 for the preparation of 
his great work on North American mammals—specimens, too, 
incomparably better as regards their quality and utility for sci- 
entific investigation. 

While, ten or twelve years ago, it was commonly supposed 
that comparatively little remained to be learned respecting the 
mammals of North America, beyond a few details regarding 
their distribution and habits, we are now little less than awed by 
the evident extent of our ignorance of the subject, as shown by 
the astonishing discoveries of the last four or five years, and 
a ue the obvious necessity of a careful revision of the whole 

eld. 





From this point the paper was continued extemporaneously, 
and the speaker, by means of specimens for illustration, showed 
the difference in the character of the material formerly avail- 
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able fox study and that now employed. He alsoillustrated the 
wide range of seasonal variation in color occurring among the 
ground and tree squirrels of the genera Tamias and Sciurus ; 
and exhibited and described a number of the more remarkable 
forms of mammalian life recently discovered in various parts of 
North America. 





March 2d, 1891. 
REGULAR BusINEss MEETING. 
VICE-PRESIDENT Pror, ALLEN in the chair. 
About thirty persons present. ‘ 
The minutes of the meetings of February 2d and 23d were 
read and approved. 


The following recommendations of the Councit (February 
6th and 26th) were approved, and the Fellows and Members 
duly elected : 


I. The election of 


L. H. JacosBy, 

Emory McCLintTock, and 

JOHN TaTLOCK, JR., as Fellows. 
II. The election of 

GeorGE H. ENGLISH as Resident Member. 
III. The formation of a Section of Archeology. 


In conformity with the notice for the evening, Pror. ALLEN 
announced that the Section of Astronomy would be temporarily 
organized. Pror. ALLEN retired, and Pror. ReEs was chosen 
provisional chairman of the Section, with Mr. Harotp JacoBy 
as secretary. On motion, the chairman was requested to ap- 
point a committee of three to perfect the organization and lay 
out the work of the Section. 


The following papers were read : 
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ON THE CALCULATION OF STAR-PLACES FOR ZENITH TELESCOPE 
OBSERVATIONS. 


BY HAROLD JACOBY. 
(Abstract. ) 


In determining the latitude from zenith telescope observations 
it is not necessary to compute the ‘‘ reduction from mean to 
apparent place” of every star observed. For the stars are ob- 
served in pairs; and to obtain the latitude we need to know 
the mean of the apparent declinations of the two stars of any 
pair. It follows, therefore, that we only require the mean of 
the corresponding reductions for the two stars.’ This mean 
can be arrived at by a single computation, which may be effected 
nearly as quickly as the reduction of either star could be sepa- 
rately computed. 

Let 
B38 —_ right ascension and declination of the Southern 

tar, 
a,, 6,, the same quantities for the Northern Star, 
and put: 
t 


ay 


4 (&_ — &) € = 4(62—4,) 
$(@2_+%) 6o=4(62 + 41) 


The correction which must be added to the latitude, computed 
simply with the mean declinations for the beginning of the year, 
is then given by the following equations: ° 


409 = tw + Tuy + g cos (G4 + a) cos f + hm cos (H + a + kt) cos f 
k =cotgtan€é 
«2 =cos@gcoset 
m, = sin 6,cos ¢ 


k, x, and m, are auxiliary quantities, having constant values for 
any particular pair of stars. The other letters have their usual 
significance (see American Ephemeris), and yu, is the mean of the 
proper motions of the two stars in declination. 

In applying this method it will be expedient to tabulate 2, k, 
and log m, (which are always positive) for the latitude of the ob 
serving station. ‘The formation of such a table requires but a 
_very few minutes, as will be seen from the following example: 





1See also a paper by Prof. T. H. Safford, Pro. Am. Ac. Arts and 
Sciences, 1875, Vol. XI., p. 167. 

* For a demonstration of these formule, see Astronomical Journal, 
No. 238, 
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Let the given quantities be: 
ep = 40° 45’, or the latitude of Columbia College. 
Date = 1886, November 2d, Washington,mean midnight. 
Q_ = 2° 28".0 5, = 60° 45’ Myo = 0 
a, = 2°10"-0 6,= 20° 85’ 
The tables referred to above are, for the latitude 40° 45’ : 























For x and k For leg te 
‘o2 ae oe. t | 8 = 40°40" | 40° 45° | 40° 50” 
| 0 0.758 0.00 | 

15 | 0.755 | 0:10 om 9.8140 | 9.8148 | 9.8155 
110 0.746 0.20 5 9.8138 9.8146 | 9.8153 
115 0.732 | 0.31 10 | 9.8136 | 9.8144 | 9.8151 
|20 0.712 | 0.42 

125 |+ 0.687 | 054 





From the American Ephemeris : 
G=277 9 H=?7t & $= 6.17 
log g = 1.1944 log h = 1.2899 
We have, then: 
a = 19".0, ¢= +9 0, 6 =40°4Y, €= 0° 8’ 
and therefore, from the above little tables, for this pair of stars: 
% = 0.712 k = 0.42 log mo= 9.8136 
so that 
kt=+3 8 a + kt = 2° 227.8 


g cos(G + a)cost = + 67.18 
hm) cos (H + a + kt)cos€ = + 1.55 
ix = + 4,39 





Ag = + 12.12 
A calculation of the two stars separately gives for the réspec- 


tive reductions 
10.46 and 13’.79 


whose mean is 12”.12, agreeing exactly with the result found 
above. 


AN INDEX TO “‘ COPERNICUS.” AN INTERNATIONAL JOURNAL 
OF ASTRONOMY. 


BY JOHN TATLOCK, JR., M.A. 
Introduction. 


In 1881 Dr. Ralph Copeland and Dr. J. L. E. Dreyer ‘com- 
menced the publication of an astronomical journal called 
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Urania. After six numbers had been issued, becoming aware 
of the existence of an as/rological journal of the same name, the 
editors changed the appellation of their publication to Coperni- 
cus, under which name three complete volumes were published, 
the last number of the journal being dated in June, 1884. The 
discontinuance of the publication of Copernicus was a source of 
great regret to astronomers, for it occupied a unique position 
among the journals of its class—a position which, to a very 
large extent, has never been occupied by any other publication. 

It is with a view of furnishing a means of reference to the 
many valuable papers of permanent interest contained in Coper- 
nicus that the following index has been compiled. It is hoped 
that it will be found to be a worthy contribution to astronomical 
bibliography. 

The index is arranged in two parts: the first contains a list 
of contributors to the journal, with the titles of their papers or 
articles in chronological order; the second part contains the 
contents of the journal, arranged under the various general 
subjects to which the papers respectively belong. 

The Roman numerals refer to the volumes, the Arabic to the 

ages. 

The critic will note various departures from the established 
rules which are supposed to govern the formation of a biblio- 
graphical index. In extenuation it may be said that no attempt 
has been made to follow closely the usual forms and methods, 
but that the object has been to present the material in the 
most available form. 


PART I. 


Names of authors and contributors, with the titles of their papers, 
articles, and notes, 


BACKLUND, O.—On the Parallax of the Star Bradley, 3077. II., 201. 
—Prof. Gyldén’s Neue Untersuchungen iiber die Theorie der Be- 
wegung der Himmelskérper. II., 208. 
BAKHUYZEN, H. G. v. d. S.—Observations of Brooks’ Comet (Comet of 
1812), September 5th and 8th, 1883, III., 181. 
BALL, R. S.—Researches on the Annual Parallax of the Star Groom- 
bridge, 1618. I., 16. 
ee of the Annual Parallax of 6 Cygni B = = 2486, 
BORGEN, C.—Hilfstafeln zur Erleichterung der Berechnung von Stern- 
bedeckungen durch den Mond. I.;8 
——Corrections to Dr. Bérgen’s paper on Occultations [Ed.].* I., 49. 
BREDECHIN, TH.—Sur les Queues des Cométes. _I., ” 
—Recherches sur les Cométes b et ¢ 1881. 1s a 
“Te supplémentaire sur les Cométes b et : (III. et 1V.) 1881. 
II., 56. 


—Sur la Cométe 1882 I. (Wells). III., 41. 
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BREDECHIN, TH.—Recherches sur la Cométe de 1882 II. III., 81. 
en sur la Queue du Premier Type de la Comete 1882 II. IIL, 
17 


eee Mots sur les Cométes; Réponse a M. Schwedoff. II., 


Burton, C. E.—Recent Measures of Double Stars. I., 54. 
—[Review of eng 0 's paper, ‘‘ Osservazioni ‘astronomiche del 
pianeta Marte.” ey! 
— Note on the pe of Mars in 1881-1882. II., 91. 


Common, A. A.—New Nebule, I., 50. 
COPELAND, RALPH.—A New Planetary Nebula. I., 
——Observations of the Spectrum of Comet 1880 f (Pechiile) at Dun 
Echt. I., 40. 
——Elements of Comet a 1881. I., 120. 
——tThe Comet of 1733. I., 164. 
——Extracts from Two Letters from South America. III., 66. 
Tn is. ona recent Visit to some North American Observatories. 
188 
—aAn Account of some recent Latmmenntan Experiments at high 
elevations in the Andes _III., 193. 
ar ey —_ Prof. Klinkerfues (a Biographical and Obituary Notice). 





IIL, 
and Came —Observations of the Spectrum of Comet 1880 d (Hart- 
} wig). I., 1. 
' ——Observations of Comets made at Dun Echt Observatory. L., 4. 


——Observations of Comet a 1881 (Swift). I., 122. 

—— Observations of Comets c and e 1881. L., 236. 

——Observations of Comets 1881 b, f, and g. II., 42. 

——Spectroscopic and other Gactathians of Schmidt's Nova Cygni 
made at Dun Echt Observatory. II., 101. 

—Spectroscopic Observations of Comets III. and IV. 1881, Comet 
I. 1882, and the Great Comet of 1882. II., 225. 

——Observations of Brooks’ Comet (Comet of 1812). III., 131. 


DENNING, W. F.—Meteor Streams. I., 194. 
DOBERCK, W.—On y Virginis considered as a Revolving Double Star, 
I, 148. 
—Markree Observations of Red Stars. I., 208. 
——tThe Transit of Venus observed at Markree Observatory. III., 19. 
DreYER, J. L. E.—Comparison Stars. A Suggestion to Astronomers. 


—tThe Instruments in the Old Observatory at Peking. I., 134. 

——Note on the Nebula near Merope. I., 156. 

— Meridian Observations of Comet b 1881. I., 163. 

——Meridian Observations of Comet c 1881 (Schaeberle). I., 181. 

——Historical Note concerning the Discovery of Neptune. II., 63. 

—[Notes on Wagner’ 8 paper ‘* Ueber ein altes Manuscript der Pul- 
kowaer Sternwarte.” See Wagner.] II., 129. 

——A New Determination of the Constant of Precession. II., 135. 
——Observation of the Transit of Venus, 1882, December 6, at the 
Armagh Observatory. III., 18 wr. 100 

+» 108. 


— On the Multiple Tail of the Great Comet of 1744. III., 104. 
—Further Note on the Comet of 1744. III., 184. 


























90 TRANSACTIONS OF THE [MAR, 2,. 


Epitors, THE.—A Record of the Progress of Astronomy during the 
Year 1880. I., 56. 
—Comet b 1881. I., 141. 
——Photograph of the Nebula in Orion. I., 160. 
—Comet b 1881. I., 161. 
— Comet c 1881. I., 163. 
> Notices. [Bruhns and Powalky] I., 165. [Robinson] 


——On the Telegraphic Transmission of aprenaettont Data. I., 179. 

——([Comet ¢ 1881, and Encke’s Comet.] I., 

—tThe Meeting of the “ Astronomische Gesrllechatt ” at Strass- 
burg, September 22-24, 1881. I., 200. 

——[Comet Telegrams.] I., 206. 

——Denning’s Comet f 1881, I., 212. 

—aA New Variable Star. I., 238, and II., 157. 

——Comet g 1881. I., 238. 

——tThe Spectrum of the Nebula in Orion ye a a II., 68. 

——A Few Addenda to Admiral Smyth’s ‘‘ Cycle.” 93. 

——Comet Wells 1882. II., 94. 

——Prize Question of the Royal Danish Society of Science, III., 51. 

——Recent Literature [Reviews of current astronomical papers]. I., 
189, 183, 196, 216, 239. II., 20, 44, 65, 97, 156. III., 21, #5, 51, 79, 
111, 127, 145, 185, 248. 

—— ARDT, B. von.—Beobachtungen des Cometen g 1881 [Swift]. 
og 
——Beobachtungen des Cometen Wells. II., 95. 
ENGLAND, J.—Observation of the Transit of Venus, December 6, 1882, ' 

at the Observatory of Queen’s College, Cork. III., 75. 


FRANZ, J.—[Observations of Comet g 1881.] I., 239. 


GALLE, J. G.—Ueber die erste Auffindung des Planeten Neptun. IL, 
96. (See Dreyer, Hist. Note, Neptune.) 


HOLbDEN, E.S.—List of Red Stars, observed at the Washburn Observa- 
tory, University of Wisconsin, Madison. I., 176. 


KaptTeyn, J. C.—Ueber das Kepler’sche Problem. III., 25. 
——Ueber eine Methode die Polhéhe méglichst frei von systemati- 
schen Fehlern zu bestimmen. III., 147 
KLINKERFUES, W.—Ueber die Auflésung der Lambert’schen Gleichung 
fiir parabolische Bewegung. 
—Beobachtungen des Cometen b 1881, auf der Kén, Sternwarte 
zu Gottingen. I., 178. 
—Ueber das Zodiakallicht. IT., 91. 
“i den zweiten Differentialquotienten der wahren Anomalie. 
Kogotp, H.—Beobachtungen Kleiner Planeten am Reichenbach’schen 
Meridiankreise zu Gottingen. I., 94. 
——Beitrag zur Kenntniss der Rotationselemente Jupiters, I., 128. 
——Das Positionsrir zmikrometer. I., 187. 
——Eine neue Behandlung des Problems der Drei K6érper. II., 69. 
——Beobachtungen von Sonnenflecken am Astrophysicalischen Ob- 
servatorium zu O’Gyalla. II., 89, 181, 196. 
-——Beobachtung der partiellen "Sonnenfinsterniss zu O’Gyalla, 1882, 
Mai 16. III., 76. 
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Louse, J. G.—Meridian Observations of Comet b 1881. I., 177. 
——Meridian Observations of Comet c 1881 (Schaeberle). I., 182. 
——Observations of Encke’s Comet. I., 182. 

——w of a Variable Star; Comet e(Barnard); Notices of. es | FA 


——Observation of the eo of Venus, 1882, December 6, at Dun 
Echt Observatory. III., 

—Spectroscopic Cnearaliane of Comet 1683 I. (made at Dun Echt 
Observatory with the Grubb Spectroscope). III., 130. 


Connen, H.—Elemente und Ephemeride des Cometen a 1881. L., 
121 

~— und Ephemeride des Cometen e 1881 (Barnard). I., 
22 


——Elements of Comet g 1881 (Swift). II., 20. 
OvupeEmans, J. A. C.—Reply to the Remarks of Dr. Copeland on my 
Calculation of the Place of the Comet of 1733 (this Journal, p. 
165). I., 207. 


Perry. S. J.—The Chromosphere in 1880. I., 97. 
—The Chromosphere in 1881. II., 62. 
——The Government Expedition to Madagascar to observe the Tran- 
sit of Venus, on December 6, 1882. 
——The Chromosphere in 1882. III., 102. 
——The Chromosphere in 1883. III., 232. 
Peters, C. H. F.—Positions of Nebule, SeriesI. I., 51. 
—Positions of Nebule, Series II. II., 54. 
PICKERING, E. C.—Remarkable Star Spectrum; New Planetary Nebula. 


I., 242. 
PLUMMER. W. E.—On the Theory of the Sidereal System proposed by 
Mr. Maxwell Hall, _ II., 45. 
——On the Orbit of Denning’s Comet (1881 V.). III, 1. 


Rapav, R.—Remarques concernant le Probléme de Kepler. III., 132. 

[RopGErs, JoHN.|—The U. S. Naval Observatory during the Year end. 
ing October 31, 1880. I., 48. 

RossE, THE EARL OF. —Determinations of the Lunar Radiant Heat dur- 
ing the Progress of an Eclipse.: I., 22. 


ScHJELLERUP, H. C. F. C.—Recherches sur |’Astronomie des Anciens, 
I, 25, 41, 223. 
—Supplement aux Tables écliptiques de P. A. Hansen. I., 155. 
—On some hitherto Unknown Observations of a supposed Satel- 
lite of Venus _II., 164. 
—Christian Mayer’ 8 Observations of Telescopic Stars, arranged ac- 
cording to Constellations. II1., 
ScuuLHor, L.—Eléments et f Bh de la Cométe Denning. I., 
222. 
ScHWEDOFF, THEO.—Sur les Configurations des Cométes, III., 113. 
—Sur la Queue Multiple de la Cométe de 1744. III., 182. 
Stone, O.--On the Determination of the Error and Rate of a Clock by 
the Method of Least Squares. I., 116. 
—Note on the Computation of Special Perturbations. II., 120. 


TaccHinI, P.--Comet g 1881. I., 239. 
—Osservazioni — Cometa Wells fatte al Osservatorio del Col- 
legio Romano, II., 
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TaccHint, P.—Observations of Brooks’ Comet (Comet of 1812). III, 

TeRrBy, F.—Observations des Cométes b and c 1881, faites 4 Louvain. 

THIELE, T. N.—On some Interpolation Formule for Double Stars. II., 
25 


Topp, D. P.—On the Solar Parallax as derived from the American Pho- 
tographs of the Transit of Venus, 1874, December 8-9. _I., 167 
——A Comparison of Le Verrier’s Tables of Uranus and Neptune with 
those by Newcomb of the same Planets. III., 233. 


VENTOSA, V.--Observations méridiennes et Orbite de la Cométe b 1881. 


“> 


Waaner, A.--Ueber ein altes Manuscript der Pulkowaer Sternwarte- 
.» 128. 
WEILER, A.—Bemerkung zu Dr. H. Kobold’s Aufsatz ueber das Prob, 
lem der Drei Kérper. II., 130. See Kobold. 
——Ueber den zweiten Differentialquotienten von «nach der Wahren 
Anomalie genommen. III., 16. 
Wricut, A. W.—-The Polarization of Light from Comet b 1881. I., 157. 
——Polariscopic Observations of Comet c 1881. I., 214. 
Wruie, A.—Jottings on the Science of the Chinese. II., 169. 
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PART II. 


List of general subjects, under which are arranged the titles of the 
several papers, etc.: 


1, Astronomy, Cometary. THE SOLAR SYSTEM. 

2. History of, 

3. ac Meteoric. 10. The Sun. 

4, “ Practical. 11, The Moon. 

5. sis Sidereal. 12, Venus. 

6. 0: Spherical. 18. Mars. 

7, “ Theoretical. 14, Jupiter. 

8. Astronomical Bibliography. 15. Neptune. 

9. Biography. 16, The Minor Planets. 
THE SIDEREAL SYSTEM. 

17. The Nebule. 21. Stellar Parallax. 

18. Stars, Double, 22. ‘¢ Spectroscopy. 

19. ‘** Red. 23. Miscellaneous Subjects. 


20. - Variable. 


I. COMETARY ASTRONOMY. 


Sur les Queues des Cométes. Par Th. Bredichin. I., 99. 

Sur les Configurations des Cométes, par Théodore Schwedoff. III., 113. 

Quelques mL ae our - Cométes : Réponse i M. Schwedoff. Par Th. Bredi- 
chin. 

Comet of 1733. 164. (Remarks on the probable identity of this 
comet with %. comet of 1807 and comet b 1881, the conclusion being 
that they are not identical.—R, C.) 

——Reply to the Remarks of Dr. Copeland on my Calculation of the 
Place of the. By J. A.C. Oudemans. I., 207. 

——: — On the Multiple Tail of the Great. By J. L. E. Dreyer. 
—Sur la Queue Multiple dela, Par Théodore Schwedoff. III., 182. 
——Further Note onthe. J. L. E. D. III., 184. 

Comet of 1812 (Brooks’, 1883), Observations of. III., 131. 

Comet 1880 d (Hartwig), Observations of the Spectrum of. I., 1. 
——Observations of. L., 4. 

Comet Faye (1880), Observations of. I., 4. 

Comet Schaeberle (1880), Observations of. 54 

Comet 1880 f (Pechiile), Observation of the Spectrum of, 1, @ 

Comet Encke, Observations of (in 1881). I., 182 and 186. 

Comet a 1881 (Swift), Elements and Ephemeris of. I., 120, 121. 
——Obeervations of. I., 122. 

Comet 6 1881, Elements, Ephemeris, and Observations of. I., 141, 161, 

163, 177, 211; IT., 42, 60. 
—tThe Polarization of Light from. By Arthur W. Wright. I., 157. 
——Observations of the Spectrum of. I., 162. 
Cométes b et c 1881, Recherches sur les, Par Th. Bredichin. II., 1. 
—Note supplémentaire sur les. Par Th. Bredichin. II., 56. 
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‘Comet c 1881 (Schaeberle), Elements, Ephemeris, and Observations of. 
I., 168, 181, 182, 186; II., 
—Polariscopic Observations of. By Arthur W. Wright. I., 214. 
‘Comet e 1881 (Barnard), Elements, Ephemeris, and Observations of. I., 
206, 221, 237. 
Comet f 181 (Denning), Elements, Ephemeris, and Observations of. I., 
212, 222 
—On the Orbit Sf. By William E. Plummer, III., 
omnes i. Sete Elements, Ephemeris, and ities of, £, 
2 19, 20 
Comets III. and IV. 1881, Comet I, 1882, and the Great Comet of 1882, 
Spectroscopic Observations of. By Ralph Copeland and J. G. Lohse. 


I,, 225. 
Comet Wells, 1882, Elements and Observations of. II., 94, 95, 96. 
—tThe Spectrum of. II., 157. ; 

Cométe 1882 I. (Wells), Surla. Par Th. Bredichin. III., 41. 
Cométe de 1882 II., Recherches sur la. Par Th. Bredichin. [III., 81. 
Comet 1883 I., Spectroscopic Observations of. III., 180. 


II, HISTORY OF ASTRONOMY. 


‘Observatory at Peking, The Instruments in the Old. By J. L. E. 
Dreyer. I., 134. 

Recherches sur |’Astronomie des Anciens. Par H.C. F.C. Schjellerup. 
I. Sur le Chronométre Céleste d’Hipparque. I., 25. 

—lIbid. II. On the Total Solar Eclipses observed in China in the 
Years B.c. 708, B.c. 600, and B.c. 548. _T., 41. 

—lIbid. III. Sur les Conjonctions d’Etoiles avec la Lune rappor- 
tées par Ptolémée. I., 223. 

Record of the Progress of Astronomy during the Year 1880. By the 
Editors. I., 56. A detailed account of the principal investigations 
made and results published, during the year, in the various de- 
partments of Astronomy, 


Ili, METEORIC ASTRONOMY. 


Meteor Streams, by W. F. Denning. I., 194. A list and description of 
‘‘a few of the most active meteor showers observed at Bristol 
since 1876.”’ 

Ueber das Zodiakallicht. Von Prof. W. Klinkerfues. II., 91. 


IV. PRACTICAL ASTRONOMY. 


On the Determination of the Error and Rate of a Clock by the Method 
of Least Squares. By Ormond Stone. I., 116. The author applies 
the formule which he develops to a discussion of the rates of the 
Leiden Clock, Hohwii No. 17, as given by Kaiser in Ast. Nach., vol. 
68, pp. 215-220. 

Positionsringmikrometer, Das. Von Dr. H. Kobold. I,, 187. 


V. SIDEREAL ASTRONOMY, 


Comparison Stars. A Suggestion to Astronomers (J. L. E. Dreyer). 
Dr. Dreyer suggests that a good field for a transit circle is 
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the observation on a systematic plan of the comparison stars used 
in the observations of planets and comets, and for which satisfac- 
tory catalogue places cannot be found. 

Sidereal System, On the Theory of the, proposed by Mr. Maxwell Hall. 
By W. E. Plummer. II., 45. A review and examination of Mr. 
Hall’s paper published in the 48d vol. of the Memoirs R. A. S., in 
which the author attempts ‘“‘ to connect Proper Motion with Annual 
Parallax, and with the radial velocity of the fixed stars.” From 
the tests which he applies to Mr. Hall’s theory, Mr. Plummer re- 
gards the latter’s results as inconclusive and untrustworthy. 

Telescopic Stars, Christian Mayer’s Observations of, arranged according 
to Constellations (H. C. F. C. Schjellerup). III., 57. 


VI. SPHERICAL ASTRONOMY, 


Polhéhe, Ueber eine Methode die, méglichst frei von systematischen 
Fehlern zu bestimmen. Von Prof. J. C. Kapteyn. III., 147. 

Precession, Constant of, A New Determination of the. By J. L. E. 
Dreyer, Ph.D. II., 185. Contains a description of the previous 
labors of Bessel, Struve, and Nyrén on this subject. Dr. Dreyer 
takes as the basis of his work Lalande’s ‘“‘ Histoire Céleste” and 
Schjellerup’s catalogue of 10,000 stars, and deduces a result which, 
for 1800.0, is only 0’’.0046 less than the Struve-Peters constant. 

Right Ascensions, Lalande’s, Note on the Accuracy of. By J. L. E. 
Dreyer. III., 103. 


VII, THEORETICAL ASTRONOMY, 


A Comparison of Le Verrier’s Tables of Uranus and Neptune with 
those by Newcomb of the same Planets. By David P. Todd, M.A. 
IT]., 233. 

Kepler’sche Problem, Ueber das. Von Prof. J.C. Kapteyn. III., 25. 

Keplers Remarques concernant le Probléme de. Par M. R. Radau. IIL, 
132 


Lambert’schen Gleichung fir parabolische Bewegung, Ueber die Auf- 
lésung der. Von Prof. W. Klinkerfues. I., 5. 

Problems der Drei KOrper, Eine neue Behandlung des. Von Dr. H. 
Kobold. _II., 69 

Problem der Drei Kérper, Bemerkung zu Dr. H. Kobold’s Aufsatz iiber 
das. Von Prof. Aug. Weiler. II., 130. 

ak Perturbations, Note on the Computation of, By Ormond Stone, 

9 


Theorie der Bewegung der Himmels-Korper, Prof. Gylaén’s Neue Un- 
tersuchungen iiber die. Von Dr. O. Backlund. II., 203. 

Wahren Anomalie, Ueber den zweiten Differentialquotienten der. Von 
W. Klinkerfues. II., 163. 

Wahren Anomalie genommen, Ueber den zweiten Differentialquoti- 
enten von x nach der. Von August Weiler. III., 16. 


VIII, ASTRONOMICAL BIBLIOGRAPHY, 


‘*Cycle,” A few Addenda to Admiral Smyth's (Editors). II., 93. 
Manuscript der Pulkowaer Sternwarte, Ueberein altes. Von A. Wagner. 
Ii., 123. An Arabian manuscript containing data concerning the 
annual increase in the mean longitude of the sun, from which M. 
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Wagner deduces the length of the tropical year=365 days, 5 hours, 
48 minutes, 46 seconds. Dr. Dreyer contributes some notes on M. 
Wagner's paper, as an appendix thereto. 

Recent Literature. Under this head the Editors have furnished reviews. 
of monographs and papers on various subjects. The papers re- 
viewed are indexed chronologically as follows: 


L., 139. 


Variable Stars of Short Period. By Edward C. Pickering (Proc. Amer. 
Acad., Vol. XVI). 

Bibliographie générale de l’'Astronomie. Par J. C. Houzeau et A. Lan- 
caster. 

Observations on Jupiter, by L. Trouvelot (Proc. Amer. Acad., Vol. XVI.). 

Spectrum of Lalande 13412 (E. C. Pickering, Science, No. 41). 

A Lost Comet (E. E. Barnard, Science, No. 47). 


I., 183. 


Reports on the Total Solar Eclipses of July 29,1878, and January 11, 
1880. Issued by the U. S. Naval Observatory. 

Large Telescopes. By Edward C. Pickering (Proc. Amer. Acad., 
Vol. XVI.). 

Observations of Double Stars made at the U.S. Naval Observatory by 
Asaph Hall (Wash. Obs., 1877, App. VI.). 

Contributions from the Washburn Observatory of the University of 
Wisconsin, Number 1. 

Note on Photographs of the Spectrum of the Comet of June, 1881. By 
Prof. H. Draper (Amer. Journal, August, 1881). 


I., 196. 


Visite & divers Observatoires. d’Europe : Notes de voyage par M. J. 
Perrotin, Directeur de l’Observatoire de Nice. 

Recherches sur la Verticale. Par M. Antoine d’Abbadie (Annales de la j 
Société Scientifique de Bruxelles, 1881). 

Quelques Résultats déduits de la Statistique Solaire. Par R. Wolf. 
Premier Article (Mem. della Soc. degli Spettr. Ital., 1881). 

Ueber den Doppelstern = 69 = 7 Cassiopeje. Von Ludwig Struve (Mé- 
langes mathém. et astron., T. V.). 

Note sur l’analyse de lalumiére de la Cométe de(b) 1881. Par Ch. Fievez 
(Bulletin de l’Acad. R. de Belgique, 3me série, T. I.) 


I., 216. 


Celestial Objects for Common Telescopes. By the Rev. T. W. Webb. 
Fourth edition, revised and greatly enlarged. 

Annual Report of the Director of the Dearborn Observatory, Chicago. 

South African Philosophical Society; Dr. Gill’s Address, 29th July, j 
1881. An account of the work in hand at the Cape Observatory. | 

Catalogue of 12,441 Stars for the epoch 1880, from observations made 
at the Royal Observatory, Cape of Good Hope, during the years 
1871 to 1879. By.Edward James Stone, M.A., F.R.S., etc. 
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Catalogue of 1,098 Standard Clock and Zodiacal Stars, prepared under 
the direction of Simon Newcomb. (Papers prepared for the use of 
the American Ephemeris, No. 4). 

Photometric Measurements of the Variable Stars 6 Persei and D. M. 
81.°25. By Edward C. Pickering, Arthur Searle, and O, C., Wendell. 
(Proc. Amer, Acad., Vol. XVI.). ; 


‘T., 289. 


G. Schiaparelli: Osservazioni astronomiche e fisiche sull’ asse di rota- 
zione e sulla topografia del pianeta Marte (Atti della R. Acad. dei 
Lincei, Serie III.; Transunti, Vol. 5). 

Observations sur l’aspect physique de Jupiter pendant l’opposition de 
yg A Par L. Niesten (Annales astron. de |l’Obs. R. de Bruxelles, 

; o}e 

Astronomische Mittheilungen, von Dr. Rudolf Wolf, No. 53. 

Reports of American Observatories (1879). 

A Determination of the Solar Parallax from Observations of Mars made 
at the Island of Ascension in 1877. By David Gill, LL.D. (From 
the Mem. R. Astron. Suc., Vol. 46.) 


II., 20. 


On the Relative Accuracy of Different Methods of Determining the 
Solar Parallax. By Wim. Harkness (Amer. Jour., November, 1881). 

Observations of the Transit of Mercury, 1881, November 7. at Mount 
Hamilton, Cal. (Communicated by the Lick trustees.) By Edw. 8. 
— and S. W. Burnham (American Journal of Science, January, 
1882). 

Zur Theorie des Encke’schen Cometen. Von O. Backlund (Mém. de 
l'Acad. Imp. de St. Pétersbourg, 7me série, T. 28, No. 6). 


II., 44. 


Account of Observations of the Transit of Venus, 1874, December 8, 
made under the Authority of the British Government, and of the 
Reduction of the Observations. Edited by Sir George Biddell Airy, 
K.C.B. Printed for H. M. Stationery Office, 1881. 


II, 65. 


Conférence internationale du Passage de Vénus. Procésverbaux, 
Paris, 1881. 

Librorum in Bibliotheca Specule Pulkovensis contentorum Catalogus 
systematicus. Pars Secunda ab E Lindemanno elaborata, Eden- 
dum curavit et prefatus est O. Struve. Petropoli, 1880. 

Sur l’enregistrement des battements de secondes d’une pendule du 
moyen du microphone. Par M. W. Meyer, astronome-adjoint a l’ob- 
servatoire de Genéve (Archives des Sci. Phys. et Natur., troisiéme 
période, T. VI.). 

Thirty-sixth Annual Report of the Director of Harvard College Obser- 
vatory. By E. C. Pickering. 


II., 97. 


Sur le compagnon de l’étoile y d’Androméde et sur un nouveau mode de- 
réglage d’un équatorial (Compt. Rend., T. XCIV.). 
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G. V. Schiaparelli: Osservazioni . . . del Pianeta Marte, Memoria 
seconda, osservazioni dell’ opposizione 1879-80 (Roma, 1881). 

Notes on the Physical Appearance of the Planet Jupiter during the 
rT) 1880-81. By Dr. O. Boeddicker (Trans. Royal Dublin Soc., 

ol. I.). 

Publications of the Cincinnati Observatory, 6: Micrometrical Measure- 
ments of 455 Double Stars observed during the Year ending Sep- 
tember 1, 1880 (Cincinnati, 1882). 

Reports of Astronomical Observatories for 1880 (Washington, 1881, from 
the Report of the Smithsonian Institution for 1880). 

Publicationen des astrophysicalischen Observatoriums zu Potsdam. 
Zweiter Band, 1881. 

Astronomical Observations and Researches made at Dunsink. PartIV., 
Dublin, 1882. 

II., 156. 


Observations of the Transit of Venus, December 8-9, 1874, made and 
reduced under the direction of the Commission created by Con- 
gress. Edited by Simon Newcomb. Part I., General Discussion 
of Results. Washington, 1880. 

The Multiple Star = 748. By E.S. Holden. Washington, 1881. (Wash. 
Obs., 1877, App. II.) 

Palo ee K. Universitaéts-Sternwarte zu Leipzig. HeftI. Leip- 
zig, 1882. 

Astermtaiaaie Mittheilungen von Dr. Rudolf Wolf, No.!55. 


{IIT., 21, 


“« Areographische Beitrige zur genauern Kenntniss und Beurtheilung 
des Planeten Mars.” Von Dr. J. H. Schréter. Nach dem Manu- 
scripte auf der Leidener Sternwarte herausgegeben von H. G. van 
de Sande Bakhuyzen. Leiden, 1881. _  ~ 

Annals of the Observatory of Harvard Cullege. Vol. XIII. Part I., 
Micrometric Measurements, 1866-81. Cambridge, U. S., 1882. 

Statement of Work done at the Harvard College Observatory during 
the Years 1877-1882. By E. C. Pickering (Cambridge, 1882). 

A Plan for securing Observations of Variable Stars. By E. C, Picker- 
ing (Cambridge, 1882). 

The Solar Parallax from Meridian Observations of Mars in 1877. By 
J. R. Eastman (Wash. Obs. from 1877, Appendix III.). 


III., 35, 


Resultados del Observatorio Nacional Argentino en Cérdoba. B. A. 
Gould. Vol. ii., Observaciones del Afio 1872 (Buenos Aires, 1882). 

Celestial Charts made at the Litchfield Observatory of Hamilton Col- 
lege, Clinton, N. Y. By C. H. F. Peters. Charts Nos. 1-20. 

Etude du Spectre Solaire. Par Ch. Fievez (Bruxelles, 1882). 

Zur Beurtheilung der Veranderlichkeit rother Sterne. Von E. Linde- 
mann (Mém. de l’Acad. Imp. de St. Pétersbourg. T. XXX., No. 4). 

Ueber den Einfluss der Diffraction an Fernréhren auf Lichtscheiben. 
Von Hermann Struve (Mém. del’Acad. de St. Pétersbourg, T. XXX.). 

Kurzer Bericht tiber meine Untersuchungen iiber die Hypothese eines 
—tt Mittels. Von O. Backlund (Mélanges mathém. et 
astr., T. ape 
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Bestimmandet af en Planets massa medelst iakttagelser af satelliternas 
indbérdes lagen. Af O. Backlund (Proc. R. Swedish Acad., 1882). 


III., 51. 


Bestimmung des Masse des Planeten Jupiter aus Heliometer Beobach- 
tungen der Abstande seiner Satelliten. Von Dr. W. Schur (Nova 
Acta der Leop. Carol. Acad., Band XLV., Halle, 1882). 

Logarithmisch-trigonometrisches Handbuch auf finf Decimalen bear- 
beitet von E. Becker. Leipzig, 1882. 

Observations of the Transit of Venus, made at the Washburn Observa- 
tory, Madison, Wisconsin, 1882, December 5-6. By E.S. Holden 
(Amer. Journal, 1883). 

Madeira Spectroscopic, being a Revision of 21 places in the Red Half 
of the Solar Visible Spectrum with a Rutherford Diffraction Grat- 
ing at Madeira during the Summer of 1881. By C. Piazzi Smyth 
(Edinburgh, 1882). 

The illustrated Account given by Hevelius in his ‘‘ Machina Celestis” 
of the Method of mounting his Telescopes and erecting an Obser- 
vatory. Reprinted from an original copy, with some Remarks. By 
C. Leeson Prince. (1882). 

Neue Reduction der Bradley’schen Beobachtungen aus den Jahren 1750 
bis 1762. Von Arthur Auwers. Zweiter Band (St. Petersburg, 1882). 

Thirty-seventh Annual Report of the Director of the Astronomical Ob- 
servatory of Harvard College. By E. C. Pickering. 

Mémoire sur la Grande Cométe australe du mois de Février 1880. Par 
M. Wilhelm Meyer (Mém. de la Soc. de Physique de Genéve, T. 
XXVIII.). 

III., 79. 


Monograph of the central. Parts of the Nebula of Orion. By Edward 8S. 
Holden (Wash. Obs. for 1878, App. I.). 

Publications of the Washburn Observatory of the University of Wis- 
consin, Vol. I. (Madison, 1882). 


III., 111, 


Untersuchungen iiber die Pracessionsconstante auf Grund der Stern- 
cataloge von Lalande und Schjellerup. Inaugural-Dissertation von 
F. Bolte. Bonn, 1883. 
ITl., 127. 


Resultate aus den in Pulkowa angestellten Vergleichungen von Pro- 
cyon mit benachbarten Sternen. Von Ludwig Struve. St. Peters- 


burg, 1883. 
ITI., 145. 


Publicationen des astrophysikalischen Observatoriums zu Potsdam, 
Dritter Band. Potsdam, 1883. 


ITI., 185. 


L’ Aberration des Etoiles fixes. Par Magnus Nyrén (Mém. de l’Acad. Imp. 
de St. Pétersbourg, 1883). 

The Parallax of a Lyre and 61 Cygni. By Asaph Hall (Wash. Obs., 

1879, App. I.). 
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A Determination of the Semi-Diameter of the Moon from two occulta- 
tions of the Pleiades observed on July 6, 1877, and September 
6, 1879. By H. M. Paul (Wash. Obs., 1879, App. II.). 

Annual Report of the Board of Regents of the Smithsonian Institution 
for the Year 1881 (Washington, 1883). 

.On the Influence of Magnetism on the Rate of a Chronometer. By O. 
Boeddicker (Trans. R. DublinSoc. Vol. III.). 


III., 248. 


Report on the Solar Eclipse of July, 1878. By Cleveland Abbe. (Prof 
Papers of the Signal Service, No. 1, Washington, 1881). 


IX, ASTRONOMICAL BIOGRAPHY. 


Bruhns, Carl Christian. Obituary Notice (Editors). I., 165. 
Klinkerfues, The late Professor. Ralph Copeland. III., 239. 
Robinson, Thomas Romney. Obituary Notice (Editors). II., 64. 
Powalky, Carl Rudolf. Obituary Notice (Editors), I., 165. 


xX. THE SUN. 


Chromosphere, The, in 1880. By the Rev. S. J. Perry. I.,‘97. 
—in 1881. ByS. J.P. II., 62. 
——in 1882. ByS. J.P. III., 102. 
——in 1888. ByS. J.P. III., 232. 

Parallax, On the Solar, as derived from the American Photographs of 
the Transit of Venus, 1874, December 8-9. By D. P. Todd, M.A. 

167. From a preliminary discussion of the equations formed 
from the measures of the photographic plates, the author finds a 
value of z = 8,883. 

Tables écliptiques, Supplement aux, de P. A. Hansen. Par H.C. F. C. 
—_— I, 155. The tables to which these are an addendum 
are published in Berichte der K. Sich. Gesell. der Wissenschaf- 
ten, IX. (1857), pp. 75-112. 

Sonnenfinsterniss, Beobachtung der partiellen, zu O’Gyalla, 1882, 
Mai 16. (Dr. H. Kobold). III., 76. 

Sonnenflecken, Beobachtungen von, am Astrophysicalischen Observa- 
torium zu O’Gyalia (Dr. H. Kobold). II., 89, 181, and 196. 


XI, THE MOON. 


Hilfstafeln zur Erleichterung der Berechnung von Sternbedeckungen 
durch den Mond. Von Dr. C. Borgen. I., 8. Erratain certain of 
the formule contained in this paper are found in I., 49. 

Lunar Radiant Heat, Determinations of the, during the Progress of an 
Eclipse. By the Earl of Rosse. I., 22. 


XII, VENUS, 


Venus, Satellite of, On some hitherto Unknown Observations of a Sup- 
posed. By H.C. F.C. Schjellerup. II., 164. The observations re- 
ferred to are seven made by Roedkiaer in 1761, and one made by 
Horrebow in 1768, at the Copenhagen Observatory. 

Venus, Transit of, Observation of the, 1882, December 6, at the Armagh 
Observatory. By J. L. E. Dreyer. III., 18. 
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Venus, Transit of, Observation of the, 1882, December 6, at Markree 
Observatory. By W. Doberck. III., 19. 

—Ibid., The Government Expedition to Madagascar to observe the, 

on December 6, 1882. By the Rev. S. J. Perry, F»R.S. III., 67. 
—Ibid., Observation of the, December 6, 1882, at the Observa- 

tory of Queen’s College, Cork. By Prof. J. England. IIL, 75. 
4 —Ibid., Observation of the, 1882, December 6, at Dun Echt Ob- 
j servatory. By J. G. Lohse. III., 129. 


XIII, MARS, 
Mars in 1881-82, Note on the Aspect of. By C. E. Burton. II., 91. 


XIV. JUPITER. 


Jupiters, Beitrag zur Kenntniss der Rotationselemente, Von Dr. H. 
Kobold. I., 123. 


XV. NEPTUNE, 


Neptune, Historical Note concerning the Discovery of. J. L. E. Dreyer. 
II., 63. Dr. Dreyer shows that d’Arrest as well as Galle took part 
in the observations that finally resulted in the discovery of Nep- 


tune. 
Neptune, Ueber die erste Auffindung des Planeten. J. G. Galle. II., 96. 
; XVI. MINOR PLANETS. 


Kleiner Planeten, Beobachtungen, am Reichenbach’schen Meridian- 
kreise zu Géttingen (Dr. H. Kobold). I.,94. Observations during 
1880 of Nos. 3, 4, 5, 6, 7, 11, 14, 15, 20, 40, 43, 51, 78, 119. 

Prize Question of the Royal Danish Society of Science. III.,51. The 
Society here offers a gold medal ‘‘ for a statistical investigation of 
the orbits of the Minor Planets, considered as parts of a ring around 
the sun.” 

XVII, NEBULE. 


Merope, Note on the Nebula near. By J. L. E. Dreyer. I., 156. 

Nebule, New. By A. Ainslie Common. I., 50. 

Orion, Photograph of the Nebula in (Editors). I., 160. Notice of the 
es of this object taken by Prof. Henry Draper on March 
11th, 1881. 

Orion, The Spectrum of the Nebula in, photographed (Editors). II., 68. 
Notice of Dr. Huggins’ photograph of the spectrum taken on March 
7th, 1881. 

Planetary Nebula, A New. By Ralph Copeland, Ph.D. L., 2. 

Planetary Nebula, New. Edward C. Pickering. I., 242. 

Positions of Nebule, Series I. By C. H. F. Peters. I., 51. 

—Ibid., Series II. By C. H. F. Peters. II., 54. 


XVIII, DOUBLE STARS. 





Double Stars, Recent Measures of. By C. E. Burton. I., 54. 

i Double Stars. On some Interpolation Formule for. By Prof. T. N. 
Thiele. II., 25. A very complete discussion of the most advanta- 
geous formule for the computation of double star orbits, under 
varying conditions as regards the data to be used. Contains also a 
set of auxiliary tables. 
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On y Virginis considered as a Revolving Double Star. By W. Doberck. 
a A discussion of observations of this pair extending from 
1718 to 1881. 
XIX. RED STARS. 
Red Stars, List of; observed at the Washburn Observatory, University 
of Wisconsin, Madison. By Edward S. Holden. I., 176, 
Red Stars, Markree Observations of. By W. Doberck. I., 208. 


XX. VARIABLE STARS, 


nar” Cygni, Spectroscopic and other Observations of Schmidt’s, made 
un Echt Observatory (Ralph Copeland and J. G. Lohse). H., 


101. 
Variable Star, A New (Editors). I., 288, and II., 157. The staris D. M, 
+ 1°, 3408 
XXI, STELLAR PARALLAX. 
Researches on the Annual Parallax of the Star Groombridge, 1618. By 
Prof. Robert S. Ball, LL.D., F.R.S., Royal Astronomer of ee 


, 16. 
Determination of the Annual Parallax of 6 Cygni B== 2486. By 
Robert S. Ball, LL.D., F.R.S., Astronomer Royal for pale f 
II, 159. 
On the Parallax of the Star Bradley, 3077. By O. Backlund. II., 201. A 
discussion of an incomplete series of differences of Right Ascension 
observed by Wagner at Pulcova with the transit instrument. 


XXII, STELLAR SPECTROSCOPY. 
Remarkable Star Spectrum. Edward C. Pickering. I., 242. 


XXIII. MISCELLANEOUS SUBJECTS, 


An Account of some recent Astronomical Experiments at high eleva- 
tions in the Andes. By Ralph Copeland, Ph.D. III., 193. 

Corrections. I., 242; II., 244. 

Extracts from Two Letters from South America. Ralph Copeland. 

Jottings on the Science of the Chinese. By Alexander Wylie. II., 169. 

Meeting of the ‘* Astronomische Gesellschaft” at Strassburg, September 
22-24, 1881, The. I., 200. 

Notes ona recent Visit to some North American Observatories. By 
Ralph Copeland. III., 133. 

On the Telegraphic Transmission of Astronomical Data. . I., 179. 

U. S. Naval Observatory during the Year ending October 31, 1880, 
The. I., 48. 


REMARKS ON THE REDUCTION OF RUTHERFORD STAR PLATES. 
BY J. K. REES. 


(No Abstract. ) 
Pror. Rees exhibited some of the negatives made by Mr. 
RUTHERFORD, and explained the operation of the apparatus for 
making the measurements. 
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After the reading of these papers the Section adjourned and 
Pror. ALLEN again took the chair. 


Mr. C. A. Post was proposed as a Resident Member. 

The following committees have been formed by the CouNCcIL: 

On Nominations—The entire CouNCIL. 

On the Library—Messres. ALLEN, Britton, Cox, JULIEN, 
and NEWBERRY, 

On Publications—Messrs. ALLEN, Botton, CasEY, MARTIN, 
NEWBERRY, and REEs. 

On Public Lecture Course—Messrs. Botton, JULIEN, and 
TROWBRIDGE. 





March 9th, 1891. 

STATED MEETING. 
VicE-PRESIDENT Dr. HUBBARD in the chair. 
About fifty persons present. 
The following paper was read : 

ADAPTATION OF THE ARO LIGHT TO PROJECTIONS. 
BY L. H. LAUDY, PH.D. 
(Abstract. ) 


The introduction of electricity into the business of life is one 
of the noteworthy features in the history of the civilization of 
the nineteenth century. 

It is true that before 1850 science had discovered nearly all 
the facts upon which the present industrial applications of elec- 
tricity depend, and the laws and principles had all been an- 
nounced at a much earlier date. Most of us are familiar with 
the galvanic battery, the magneto-electric machine, the telegraph, 
and the electroplating bath, but at that time so limited was the 
application and so small the current necessary that the world 
would hardly have felt the loss if by some strange accident the 
agent had disappeared. 

To-day the great industries and business centres depend largely 
upon electricity for the transmission of sound, telegraphic com- 
munication, light and power; and the enormous demands made 
upon it, and the important position that it occupies in the in- 
dustrial arts, are convincing proofs that it has come to stay. 
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Every day brings to light some new application, and its use 
develops with increasing rapidity. A few years ago we depend- 
ed upon the galvanic battery for our electricity. For telegraphy 
and electro-chemistry this answered, at that time, the purpose. 
i was costly and troublesome, and many attempts had been made 
to\substitute mechanical generators for the production of elec- 
tricity by the motion of coils of wire in a magnetic field; it was 
not until some time after the discovery of Faraday in 1832 that 
mechanical motion was applied to the production of electric 
currents. 

The electric industry has been born and carried to its present 
state of development within the past ten years. At no time in 
the history of the world have such rapid strides been made in 
any of the applied sciences. This is due largely to the marvel- 
lous skill and competition of inventors, manufacturers, and 
users of so important a commodity; and now, for the first time 
in the history of the world, electricity has become the subject of 
commercial contracts, is bought and sold as a commodity of 
every-day use, recorded and charged for in terms of energy it- 
self, used at the pleasure and convenience of the consumer for 
lighting, heating, mechanical, and chemical purposes. 

Electricians should be congratulated for giving us a commo- 
dity thatis not capable of adulteration—for a given strength and 
electromotive force is perfectly defined, no matter how it may be 
generated or what machine produces it, and with these two mea- 
sures we can calculate the energy consumed. For by multiply- 
ing the volts by the ampéres we get the value expressed in watts, 
746 of which are equivalent to one horse power. ... I need 
hardly tell you that at the present time the most important ap- 
plications of electricity are for light and power. 

As regards the illumination of large spaces by the are light, 
and the further subdivision for domestic uses of the incandescent 
light, the problem may be considered solved. It has been used 
for lantern projection to a limited extent, but I hope to see a 
general adoption of the arc light for this purpose; and having 
devoted some time to the subject, following it up from the days 
in which the current was produced from batteries, until to-day 
when we have on tap a current of electricity as we have gas.and 
water supply, it seems most fitting that my experience should be 
given to the members of this Society, and my object in inviting 
you here this evening is to give you some experimental facts, 
and to ask your verdict as to its application for lantern projec- 
tions, 

For lantern projections the usual method is to make use of 
incandescent lime; this was a great advance over the o7/ lamp. 
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To-night I wish to show you the most intense light known to 
science, and its adaptation for purposes of projection, which is 
only awaiting a general adoption for use in the optical lantern. 
There is no obstacle to prevent its use, and it recommends itself 
upon its merits to all workers in this direction. . . . 

(A brief history of the electric light follows.) The electric 
light is the outgrowth of the experiments of Sir Humphry 
Davy, made at the Royal Institution, London, in 1801, when 
he made use of 2,000 cells with which he decomposed sodic 
and potassic hydrates and separated their metallic bases. 

These experiments were repeated and extended, and by using 
charcoal points as terminals an intense and dazzling light was 
produced, to which the name voltaic are was given. 

The are light, then produced from a battery, brilliant as it is, 
was confined to the lecture-room or an occasional outdoor dis- 
play. The fatal difficulty was the labor and cost of the elec- 
trical energy, and it was not until the discovery of induced cur- 
rents by Faraday that this obstacle was removed. The light 
produced by the voltaic are received no practical application 
until 1844, at which time it was regarded as an interesting 
lecture experiment, requiring the use of large and powerful 
batteries, together with suffocating fumes, and labor for a 
possible use of one or two hours. In 1844 Leon Foucault made 
use of the Bunsen battery, and replaced the charcoal points used 
by Davy with pieces of compact gascarbon. He also constructed 
a lamp worked by hand, and the first. use made of it was in tak- 
ing daguerreotypes and lighting La Place de la Concorde at 
Paris. 

It required the combined labors of Nollet, Van Maldern, 
Holmes, Wilde, Ladd, and Siemens to produce by mechanical 
means, direct from motion, a supply of electrical energy that 
would equal that produced from the battery. Even as late as 
1870 this did not seem possible, for the best dynamos at that 
time yielded only a small amount of electrical energy. 

In 1871 Gramme presented to the Academy of Science the 
description of a form of magneto-electric machine possessing 
new features, which were so remarkable as to astonish the world. 
Gramme conceived the idéa of using a ring, and rotating this 
between the poles of a magnet in such a way as to prevent re- 
versals in the armature. Many ridiculed this idea. Neverthe- 
less it produced in practice a machine that yielded large currents 
at much less cost, and laid the foundation of our present system 
of electric lighting. 

From whatever source the electricity is supplied, it is neces- 
sary that it meet with some resistance to produce light, and this 
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condition is best fulfilled, for the production of the arc light,. 
when two pieces of carbon are made to touch and then slightly 
separate ; the current in passing between the space so increases 
the resistance as to produce light of great intensity, and is called 
the are light. 

That a constant resistance may be obtained favorable to the. 
production of light, some mechanical device that will separate 
and regulate the distance of the carbons is essential. Such an 
apparatus is called a regulator, or arc lamp. 

There are few inventions on which so much ingenuity has 
been expended ason arc lamps. The numberis already very great 
and is on the increase, and every bulletin of the Patent Office 
is sure to contain several inventions of this kind. 

The first lamp for regulating the position of the carbons was 
devised by Thomas Wright, of London, in 1845, 

A few years later Le Molt, of France, devised a clockwork 
regulator which kept the light steady for several minutes at a 
time, but the flickering was too great to make it of any practical 
value. 

These were followed by Archereaus, Jasper, Iurgenseh, Gaiffe, 
Reynier, Foucault, and many others, each lamp an improvement 
on the older forms, which brought the standard of regulators to 
its present state of perfection. Flickering was regarded at 
one time as a part of an arc light, just as sparking at the 
brushes of a dynamo was thought to be a necessary accompani- 
ment. 

In 1849 Foucault devised a clockwork regulator that differed 
in many details from the ones before used and gave comparative 
satisfaction. It was extensively employed for scientific purposes, 
and, in fact, was the only lamp that was suitable for lantern 
projection, and is used to-day in many physical laboratories in 
preference to other lamps. 

The next advance was by Serrin, whose regulator kept the 
carbons exceedingly steady and maintained them in their rela- - 
tive positions. ‘his lamp has been used for lighthouse illumi- 
nation, and still maintains that position; for, like the Foucault, 
it is a focussing lamp, the function of which is to maintain the 
carbons at a central point. ‘T’o produce this effect the carbons 
are so arranged that a different motion is imparted to each, that 
the wearing away may be compensated for by a more rapid 
movement of the positive pole with only a gradual waste of the 
negative carbon. By this simultaneous approach of both car- 
bons, the positive moving through double the distance of the 
negative, the arc preserves its normal length and its position is 
maintained in space. This is accomplished by an ingenious 
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mechanical device, actuated either by clockwork or electro- 
magnets. 

The regulation of the length of arc that shall produce the 
most intense light with the least current is confined to very 
narrow limits, and the mechanical construction of the lamp 
that will = satisfactory results must be most perfect. In 
many of the lamps this regulation is still wanting, and lamps 
lacking the above essentials, that are put together without re- 
gard to any electrical laws, with the hope that chance may make 
them work, produce a hissing and hammering noise that is dis- 
agreeable when silence is required, and are not to be recom- 
mended for any purpose. 

Between the better lamps there is not much to choose for or- 
dinary illumination ; but for special purposes, as in the case of 
lantern projection, some points are of vital importance, for the 
success will depend mainly upon the steadiness, good behavior, 
and excellence of the automatic feed and position of the carbons, 
together with a uniform action of the dynamos. ... At pre- 
sent are lights are run both by continuous and by alternat- 
ing currents—i.e., in some cases the current is steadily in the 
same direction, while in others the current consists of pulses, 
alternately positive and negative, succeeding each other at the 
rate of from 200 to 300 per second. The operation of nearly all 
the arc lamps in use is based upon the principle that a current 
of electricity will divide itself in direct proportion to the resist- 
ance offered by a conductor. In an arc lamp two ways are pro- 
vided in which the current can go—either through the low or 
high resistance coil of the lamp. When the current passes 
through the low-resistance coil it pulls the feed rod up and 
strikes the arc; any alteration in the resistance will change the 
direction of the current, and thus give an automatic movement 
to the feed rod. When the resistance increases, part of the cur- 
rent will pass through the high-resistance coil, which will de- 
press the feed rod and bring the carbons together. The coils 
areso wound that the resistances due to a certain separation of 
are will just balance each other, thus maintaining a steady 
light. . .. The design of the lamp depends upon the con- 
dition with which it is to be supplied with current ; that is, 
whether it is supplied by a constant potential with a variable 
current, as is furnished by the Edison Company, or low-tension 
current—that is, having a voltage of 115 to 120 volts—or whether 
it is fed from a variable potential and constant current of high 
voltage, as is used in series are lighting. This current is known 
as high potential, and the voltage runs in most cases from 1,000 
to 3,000 volts. The objection to the latter is that to make any 
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adjustment of the lamp the current must be turned off, as the 
lamp cannot be handled with the current on withont danger, 
possibly attended with fatal results. The current used for pro- 
jection should be of low tension, for with this the lamp can be 
handled without danger, and all adjustments may be made while 
the lamp is in operation. . . . The intensity of the are depends 
upon the current used and the size of the carbons. The inten- 
sity of the arc light has been variously estimated at from 400 to 
2,000 candle power. With a variable are this will take place, 
but for purposes of projection this objectionable feature has been 
removed. With a proper position of the carbons these changes 
in the intensity of the light fall within narrow limits, and the 
fluctuation due to mechanical movements in the lamp is small, 
as the interval of feed is about two seconds. The intensity of 
the light when the carbons are arranged as described for projec- 
tion is from 1,200 to 1,500 candle power. 

The oxyhydrogen light under the best conditions will yield 
from 600 to 1,000 candle power. The character and color of 
the lime light are as different from those of the are light as are 
its optical properties. The lime light has a yellow tinge and 
the volume is large, making it impossible to converge the rays 
to a focus, 

The arc light has the advantage over all other methods of il- 
lumination ; its small cost per candle power, intensity, white- 
ness, and parallel rays make it especially well adapted for pur- 
poses of projection, as it admits a larger number of rays to pass 
through the optical centre of the condenser, and these rays can 
be brought to a perfect focus, thus producing a correct image 
with flatness of field, which is essential to produce sharp and 
well-defined pictures. 

This matter of increased intensity is of the utmost impor- 
tance, especially in large public halls where the pictures are en- 
larged many hundred times without regard to the diminished 
illumination produced by means of the oxyhydrogen light, 
which fails to bring out the details in the shadows, much to the 


disappointment of audience and producer of the slide. These - 


considerations alone are enough to warrant its introduction for 
general use. When we consider that no skill is required in the 
operation of the lamp (other than to turn the switch and regu- 
late the resistance), [ feel that you will agree with me that the 
are light, so many times denounced and said by some to be im- 
practicable for projection, has now become indispensable for a 
progressive community. 


At the close of the paper the Academy expressed its thanks to 
Dr. LAupy by a unanimous vote. 
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March 16th, 1891. 
StaTED MEETING. 
About one hundred ‘and twenty-five persons present. 
In the absence of any of the officers, Mr. P. H. DUDLEY was 
called to the chair. 
The minutes of March 9th were read and approved. 


Mr. DupLey then introduced Pror. CHARLES SPRAGUE 
Smiru, of Columbia College, who delivered a lecture entitled 


THE ORKNEYS AND SHETLAND, 


illustrated by lantern slides from photographs taken by the lec- 
turer. 

At the close of the discourse a vote of thanks was extended to. 
ProF. SMITH, and the meeting adjourned. 





March 23d, 1891. 

StaTED MEETING. 
VicE-PrEsIDENT Dr. HusBBaRp in the chair. 
About fifty persons present. 


Dr. HuBBARD announced that the meeting was called to form 
provisionally a Section of Ethnology, and asked for nominations 
for chairman and secretary. 

Dr. FREDERICK STaRR and W. B, SCHOONMAKER were chosen; 
also a Committee on Permanent Organization, consisting of 
Drs. HuBBARD and STARR, and Pror. MARTIN. 

Dr. Starr then read a paper entitled 


THE MAN OF THE STONE AGE. 
(Abstract. ) 


What is meant by the Stone Age? Notice that it is a term 
descriptive of a stage of culture, not of a definite ¢ime. In 
Western Europe the Stone Age is easily distinguished into pa- 
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leolithic and neolithic periods. It is followed by the Bronze 
Age, and this by the Iron Age. These termsare all convenient, 
but must be used with care; and it must be remembered that 
this sequence is local, not universal, 

How the stone tool is made.—-(a) Chipping ; three methods: 
1, by blows ; 2, by pressure ; 3, by fire. Descriptions of these 
methods, (0d) Polishing. (c) Drilling. Two kinds of drilled 
holes, one made by a solid drill, the other by a hollow drill. 
Skill in stone-tool making. Fine specimens of the work from 
Denmark, Ohio, Tennessee, ete. 

The stone tool exerts an influence on the man of the Stone 
Age. (a) Affects the development of other arts. The carpen- 
try of the Stone Age man. Hafting axe blades. Making boards. 
Cordage. Cements. () Leads to treaties and compacts. The 
pipestone quarry. Australian jade quarries. (c).Leads to the 
beginnings of trade. The contents of an Ohio mound. Red 
pipestone. (d) Leads to division of labor. 

Examples of Stone Age man: (a) Of the olden times. The 
cave-dweller of France. (d) Of recent date. The Polynesians. 
The Alaskans. Modes of life. Acquisitions and attainments. 

After the Stone Age notice two things: (a) The old tool 
becomes venerated. The folk-lore of stonetools. Curious beliefs 
regarding arrow-heads and celts. ‘‘ Spiders lay the arrowheads,” 
so the Sioux say. Celts and axes of stone fall from heaven and 
have healing virtue. (2) The old tool lingers on in religious 
rite after it has gone from every-day use. The conservatism of 
religion—e.g., fire drill of Sacs and Foxes. The fire of Japanese 
priests. So we find the stone tool retained in ceremonies, as cir- 
cumcision among Jews, blood-covenant of Arabs, and in em- 
balming of Egyptians. 

Thus we are debtors to the Stone Age man: (a) for a vast 
quantity of the greatest inventions and institutions; (d) fora 
mass of superstition, etc., which clings to us, and will for long 


years to come, 

The paper was profusely illustrated with lantern slides of 
great interest. 

A vote of thanks was accorded to Pror. STaRR, and the meet- 
ing adjourned. 
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March 30th, 1891. 
StaTED MEETING. 
Vice-PRESIDENT Dr. HUBBARD in the chair. 
About thirty persons present. 
‘The minutes of March 23d, 1891, were read and approved. 


Dr. Botton read a communication from Pror. O. T. Mason, 
-asking whether the point of 170th St., on the Hudson River, 
should be called Jeffrey’s Hook or Fort Washington Point. 
[Nore.—The Editor would be pleased to receive information 
from members and others on this topic. ] 


Hon. WARREN HIGLEY was then introduced, and addressed 
the meeting on the proposed Adirondack Park, with special 
reference to the economicaspects. Further interesting remarks 
were made on the subject by Dr. HusBarp, Messrs. Roberts, 
HENDERSON, PotrerR, Potts, and GARRETTSON, and Pror. 
MARTIN, 

It was voted that the Chairman should appoint a committee 
of three to draw up a petition to the Legislature, urging the 
passage of such bills as were now before them and which would 
tend to preserve the forest areas of the State. 

Dr. HUBBARD announced that he would appoint such com- 
mittee before the next meeting. 





April 6th, 1891. 
REGULAR BUSINESS *MEETING. 


VicE-PRESIDENT Dr. HuBBARD in the chair. 
About twenty-five persons present. 
The minutes of March 2d were read and approved. 


Dr. HusBBARD announced the following Committee on For- 
-estry Legislation : 
N. L. Britron. 
Francis T. GARRETTSON, 
D. S. Martin. 
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The following recommendations of the CouncIL (March 26th) 
were approved, and the member duly elected. 

I. The report of the Conference Committee on the advisabil- 
ity of closer union with the other scientific societies of New 


York City : 


CONFERENCE OF REPRESENTATIVES OF THE SCIENTIFIC ASSO- 
CIATIONS. 


Meeting of March 11th, 1891, American Museum of Natural History. 


The Council of the New York Academy of Sciences having by 
resolution approved the report of a committee recommending a 
conference of representatives of the several scientific societies of 
New York, and the Secretary of the Academy having notified 
the secretaries of the other scientific societies of the action, and 
at the same time requesting the appointment of two delegates 
from each, a conference of these delegates, called by the Com- 
mittee of the Council of the Academy of Sciences, was held at 
the American Museum of Natural History on Wednesday eve- 
ning, March 11th, 1891. 

The delegates appointed from each society were as follows : 

From the New York Academy of Sciences: Mr. C, F. Cox, 
Dr. N. L. Britton. 

From the Torrey Botanical Club: .Dr. H. H. Rusby, Dr. 
Thomas Morong. 

From the New York Microscopical Society: Rev. J. L. Za- 
briskie, Prof. J. D. Hyatt. 

From the Linnean Society of New York: Prof. J. A. Al- 
len, Mr. G. B. Sennett. 

From the Archeological Institute of America, New York 
branch: Prof. Allan Marquand, Mr. Russell Sturgis. 

From the New York Mathematical Society: Dr. Emory 
McClintock ; Dr. Thomas S. Fiske. 

From the New York Mineralogical Club: Dr. E. 8S. F. Ar- 
nold, Mr. W. B. Schoonmaker. 

The following delegates attended: Dr. Emory McClintock, 
Prof. J. A. Allen, Prof. J. D. Hyatt, Mr. OC. F. Cox, Dr. E. 
S. F. Arnold, Mr. W. B. Schoonmaker, Dr. N. L. Britton. 

Dr. Britton was elected Secretary of the Conference. 

After an extended discussion of the means which might be 
taken to affiliate the several societies for mutual benefit and sup- 
port, and to stimulate the progress of science in the city, it was 
unanimously resolved to submit the following recommendations 
to the societies : 

1. The formation of a permanent organization, to be com- 
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posed of the president and two other members of each society, 
to act as a Joint Commission, having advisory powers only. 

2. The preparation of an annual directory, giving the name 
and address of each member of each society, together with an 
indication of the societies of which he is a member. The ex- 
pense of printing and distributing this directory to be divided 
among the societies pro rata to their membership, a copy to be 
sent to each member of each society. 

3. The preparation of a periodical bulletin, to give the time 
and place of meeting of each society, and as far as possible the 
titles of papers to be read, lectures delivered, and such other in- 
formation as may be deemed advisable. This bulletin to be sent 
to each member of each society, and the expenses connected 
with its preparation and distribution to be divided in the same 
manner as suggested for the directory. 

4. The invitation of every member of each society to attend 
the ordinary meetings of all the societies as a guest. 

5. That the secretary of each society be, and hereby is, re- 
quested to inform the Secretary of this Conference when action 
on these recommendations has been taken by the associations, 
and of the nature of such action. 

Several other plans of action were discussed by the Confer- 
ence, among them the desirability of obtaining a building for a 
common meeting place of all the societies, the possibility of ar- 
ranging for a single annual due to give membership in all, the 
holding of periodical joint meetings to enable the members to 
become more generally acquainted, the arrangement of courses 
of scientific lectures. No action was taken on any of these 
topics, 

The Conference then adjourned to the call of the Secretary. 

N. L. Britton, 
Secretary of the Conference. 


II. The election of C. A. Post, Resident Member. 
Pror. BRITTON introduced Mr. HEINRICH RIES, a visitor, 
who read a paper entitled 


NOTE ON ROCK EXPOSURE AT 145D AND 144TH STS. AND 
SEVENTH AVE. 


Mr. Theo. A. Rand, of Philadelphia, in a communication to 
Prof. D. S. Martin, speaks of an outcrop of gneiss at 145th 
street and Seventh avenue, being mentioned by T. Sterry Hunt 
in his ‘* Mineral Phys. and Phys.” Being in New York City a 
short time ago, Mr. Rand visited this locality, and found a por- 
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tion of the outcrop remaining at 144th street and Seventh ave- 
nue. He remarks on the resemblance of the rock to the Manay- 
unk schists of Hall, and suggests that it be examined, 

I went up there and obtained photographs and specimens, and 
noted the following. The strata, of gray gneiss, are much con- 
torted and show anumber of synclinals, a large one, in the centre 
of the outcrop, being of a compact gneiss in which feldspar pre- 
dominates. Scattered through the rock are segregated veins 
of pegmatite, while cutting directly across the strata, with a dip 
of 30° W., is a vein of granite. ‘This vein may be seen on the 
south end of the outcrop, and also on the north side of 144th 
street. 

At 143d street and Seventh avenue is an outcrop of a dark- 
colored, fine-grained mica schist. This outcrop also contains 
several granite veins, cutting across the strata, and one of them 
being branched. These two rock outcrops are thus specially 
interesting on account of these veins, which seem to be injected 
rather than segregated ones, with the exception of the pegma- 
tite veins previously mentioned. The outcrops do not, as sug- 
gested by Mr. Rand, throw any further light upon the question 
of the exact geological age of the rocks of Manhattan Island. 


The following papers were read by W. GooLp LeEvison: 


I. NOTE ON AN ECONOMICAL ZINC ELEMENT FOR BUNSEN 


BATTERIES, 
illustrated by apparatus. 


This modification consists in using a number of zinc plates 
clamped toa brass collar by set screws. It is claimed that by 
this means greater surface and consequently greater efficiency 
is gained. If one or more plates are used up, new ones may 
be inserted with ease, and need not interrupt the action of the 
apparatus. 


II. NOTE ON PHOTOMICROGRAPHS FROM PHOTOGRAPHS OF 
LIGHTNING, 


illustrated by lantern slides. 
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April 13th, 1891. 
StaTED MEETING. 
Ten persons present. 


In the absence of officers, Pror. Britton was chosen to pre- 
side. 


The minutes of March 30th were read and approved. 


The Secretary read an invitation from the New York Micro- 
scopical Society to their Twelfth Annual Reception, which 
was accepted. 


The report of the Forestry Committee was read and adopted, 
and the Secretary was directed to mail a copy to the Legislature. 


New York, April 9th, 1891. 


The Committee appointed by the President to draft resolu- 
tions concerning the preservation of forest lands in the State 
of New York, would respectfully submit the following: 

Whereas, The preservation of our remaining forest areas, and 
especially those in'the region of the Adirondacks, is of immense 
importance to the business interests and the sanitary welfare of 
the citizens of the State, and should be secured by all safeguards 
of law; and 

Whereas, Two bills prepared by the New York State Forestry 
Association are now before the Legislature for action, the one 
providing for important restrictions upon the building of rail- 
roads on forest lands belonging to the State, and the other pro- 
hibiting the construction of permanent dams, which have been 
so great a cause of forest destruction by overflow in recent years, 

Resolved, That THe New YorK ACADEMY OF SCIENCES re- 
gards the provisions of these bills as wise, judicious, and timely, 
and deems their passage a matter of pressing importance; and 

Resolved, That the ACADEMY would respectfully urge upon 
both houses of the Legislature the prompt adoption of these 
measures, as a step toward the protection of our forests and the 
maintenance of the conditions that all experience shows to be 
-demanded by every requirement of an enlightened public policy. 


D. S. MartTIn, 
N. L. Britton, 
J. J. GARRETTSON. 


There being no announced paper, Pror. BRITTON made a few 
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remarks on the flora of South America, especially of the eastern 
slope of the Cordilleras of Bolivia, which section has been ex- 
plored in recent years by Dr. Rusby. 












April 20th, 1891. 
STATED MEETING. 









VICE-PRESIDENT ProF. ALLEN in the chair. 





















About one hundred persons present. 
The minutes of April 13th were read and approved. ‘ 


FrANcIs B. Crocker, E.M., of Columbia College, was in- 
troduced, and delivered a lecture entitled 





PRACTICAL APPLICATIONS OF ELECTRICITY, 


illustrated experimentally. 
At the close of the discourse a vote of thanks was tendered. 
the lecturer, and the meeting adjourned. 








April 27th, 1891. 

StaTED MEETING. ‘ 

About twenty persons present. d 

In the absence of officers, Pror. REES was chosen to preside. 
The minutes of April 20th were read and approved. 


The minutes of the Section of Astronomy and the report of 
the Committee on Permanent Organization of the Section were 
read and approved. 

The election of officers of the Section followed, resulting in 
the choice of J. K. Rees as President, and L. H. JacoBy as 
Secretary. 

Pror. REEs took the chair and briefly addressed the Section. 
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The following paper was read, entitled 


STELLAR PHOTOMETRY. 
BY HENRY M. PARKHURST. 
(Abstract. ) 


Estimations of the brightness of stars are liable to considerable 
error of judgment, causing an irregularity in the scale; and there 
is no tendency in the repetition of estimations to reduce this 
error. Any mode of measurement, however imperfect, if free 
from systematic errors, tends to make the scale of magnitudes 
uniform. The basis of photometric measures is the reduction 
of the observed star, by diminishing the aperture or by other 
means, either to invisibility or to equality of brightness with a 
standard star. The Meridian Photometer employed at Harvard 
Observatory compares the observed stars either with Polaris it- 
self or with other standard polar stars previously compared with 
Polaris. This method appears to be free from systematic error, 
but has not yet been applied to the fainter telescopic stars. 
Various methods which have been employed to reduce the effec- 
tive aperture were described, with the details necessary to secure 
accuracy. The illumination of the sky, whether by twilight, 
moonlight, or even by ordinary starlight, causes a large sys- 
tematic error, unless this is specially provided against. The 
photometer used by the speaker in asteroid observations and in 
variable star observations avoids this difficulty by making the 
illumination the same with stars of all magnitudes. ‘The loga- 
rithmic caps placed over the object-glass make the scale uni- 
form. Other details described make bias impossible, bright 
stars and faint stars appearing precisely alike just before their 
extinction. ‘This method has been employed for stars about 
two magnitudes fainter than could be measured with the Meri- 
dian Photometer. 

Another mode of extinguishing observed stars is by the 
wedge, of neutral tint glass, which is capable of measuring 
stars nearly two magnitudes fainter still. But the scale of the 
wedge is so much affected by illumination that even a change of 
magnifying power causes a considerable change of scale. ‘This 
method is especially adapted for occasional work, requiring very 
little apparatus and very little adjustment, but is purely differ- 
ential, requiring standards to be well determined by other 
means. ‘The paper concluded with a description of the appara- 
tus by which the scale of the wedge could be determined with 
accuracy for stars too faint to be measured by other means. 
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May 4th, 1891. 
REGULAR BusiINEss MEETING. 
Held in the Chemical Lecture Room, School of Mines. 
Twenty-one persons present. 


In the absence of officers Mr. McCarty was elected Chair- 
man and Dr. Britron Secretary pro tem. 


The minutes of April 6th were read and approved. 


Dr. T. Sterry Hunt and Dr. Simon NEwcoms were elected 
Honorary Members. 


The following paper was read, entitled 
§ pap 
ELECTRIC METERS, 
BY L, H. LAUDY, PH.D. 


Illustrated by diagrams, apparatus, and experiments.’ 


May 11th, 1891. 
STATED MEETING. 
VicgE-PREsIDENT Dr. HusBArp in the chair. 
Seven persons present. 
The minutes of April 27th were read and approved. 


José G. AGuILerRA, Escuela de Mineria, Mexico City, was 
proposed as Corresponding Member by Ggorce F. Kunz. 


There being no paper for the evening, the meeting adjourned. 





1 The author explained to his audience most of the forms of appara- 
tus used for measuring the electric energy for lighting purposes, com- 
paring their accuracy with gas meters. He alsospoke of the compara- 
tive cost and efficiency of illumination by oil, gas, and electricity. 
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May 18th, 1891. 
StaTED MEETING. 
About one hundred persons present. 


In the absence of officers, ADDISON BrRowN was chosen to 
preside. 


The minutes of May 11th were read and approved. 


C. F. Cox, A.M., was introduced, and delivered a lecture en- 
titled 
WHAT IS A DIATOM ? 
illustrated by a large number of lantern slides. At the close of 
the discourse a vote of thanks was tendered to the lecturer, and 
the meeting adjourned. 





May 25th, 1891. 
STATED MEETING, ASTRONOMICAL SECTION. 
Pror. REEs in the chair. 
About twenty-five persons present. 


The minutes of the meeting of April 27th were read and ap- 
proved. 


The following paper was read, entitled 
THE HISTORY OF LEXELL’S COMET FROM 1770 To 1890. 


BY CHARLES LANE POOR. 
(No abstract. ) 


The paper illustrated the action of Jupiter and Saturn in 
drawing comets into the solar system. 





June Ist, 1891. 
REGULAR Business MEETING. 
VicE-PRESIDENT Dr. HUBBARD in the chair. 


Eight persons present. 
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There being no quorum, the meeting was adjourned to the 
first Monday in October. 


Before adjournment Dr. Britron spoke of a curious occur- 
rence of vertical needle-shaped ice crystals in limonite soil on 
Staten Island. These crystals were from two to three inches 
high, and the apices covered with soil, showing that they had 
been projected through the crust and had grown from below. 
Areas of many hundred square yards were covered with them. 
The crystals were deflected in the direction of the prevailing 
wind, and were smaller at the edges of the areas. Normally the 
ground was boggy. It is thought that this phenomenon is due to 
compression. 

Pror. MARTIN announced the death of Pror. C. A. Joy, and 
was appointed a committee of one to draw up and present a 
suitable resolution. 





Note by the Editor. 


lt is my painful duty to announce to the AcApEmyY the death 
of the Librarian, Dr. Joun 1. NortHRop, the result of a distress- 
ing accident which occurred at Columbia College, June 27th, 
1891. 

Dr. NorTHROP graduated from the School of Mines as a 
' mining engineer in 1883. After some time spent in travel, he 
returned to this country and entered the Department of Geology 
of the School of Mines, occupying the position of Fellow and 
devoting his time to zodlogy. Recently he made a trip to the 
Bahama Islands, where he remained for several months, making 
a large collection of the flora and fauna of the section. His re- 
sults are embodied in a paper read before the ACADEMY and pub- 
lished in the current volume of the TRANSACTIONS. 

Dr. NortHrop was elected a member of the ACADEMY in 
1887. In 1890 he was chosen Librarian, to fill the vacancy oc- 
casioned by the resignation of A. W. Voapgs, and re-elected 
this spring. Dr, NortHRopP leaves a widow and child. 


H. T. Vutre. 
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Errata. 


TRANSACTIONS OF THE NEW YORK ACADEMY OF SCIENCES. 
Vol. X., No. 1, page 23: 
For Mrs. Theodore Sutro read Mrs. Matilda Sutro. 


Nos. 4-5, page 52: 


Line of | Line of 
article. article. 


8th for Miniocichla read |17th for Nycti corax read Nyc- 

Mimocichla. ticorax. 
8th for Gundlachi read |18th for Coreyi read coryi. 

gundlachi. |18th for Bahamensis read ba- 
9th forGlothlypis read hamensis, 

Geothlypis. 19th for Autrostomus Caroli- 
12th for Icturus read Icterus. nensis read Antrosto- 
12-13th for Northropi read mus carolinensis. 

northropi. 23d for Waterhousei read 
15th for cocyzus minor May- waterhousei. 

nardi read Coccyzus (p. 53) for cychera read 

minor maynardi. cyclura. 








15th for Bahamensis read ba- 
hamensis. 
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Charter, Order of Court, Constitution 
and By-Laws. 


CHARTER. 


AN ACT TO INCORPORATE THE 
LYCEUM OF NATURAL HISTORY 


IN THE CITY OF NEW YORK. 
Passed April 20th, 1818. 





WHEREAS, The members of the’ Lyceum of Natural History 
have petitioned for an act of incorporation, and the Legislature, im- 
pressed with the importance of the study of Natural History, as 
connected with the wants, the comforts, and the happiness of man- 
kind, and conceiving it their duty to encourage all laudable 
attempts to promote the progress of science in this State—therefore, 

Be it enacted by the People of the State of New York, repre- 
sented in Senate and Assembly, That Samuel L. Mitchill, Casper 
W. Eddy, Frederick C. Schaeffer, Nathaniel Paulding, William 
Cooper, Benjamin P. Kissam, John Torrey, William Cumberland, 
D’Jurco V. Knevels, James Clements, and James Pierce, and such 
other persons as now are, and may from time to time become mem- 
bers, shall be, and hereby are, constituted a body corporate and 
politic, by the name of Lyczkum oF NaTuRAL HIsToRY IN THE 
City oF NEw YorRK, and that by that name they shall have per- 
petual succession, and shall be persons capable of suing and being 
sued, pleading and being impleaded, answering and being answered 
unto, defending and being defended, in all courts and places what- 
soever; and may have a common seal, with power to alter the same 
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from time to time; and shall be capable of purchasing, taking, 
holding, and enjoying, to them and their successors, any real estate 
in fee simple or otherwise, and any goods, chattels, and personal 
estate, and of selling, leasing, or otherwise disposing of said real 
or personal estate, or any part thereof, at their will and pleasure: 
Provided always, that the clear annual value or income of such 
real or personal estate shall not exceed the sum of five thousand dol- 
lars: Provided, however, that the funds of the said corporation 
shall be used and appropriated to the promotion of the objects stated 
in the preamble to this act, and those only. 

2. And be it further enacted, That the said Society shall, from 
time to time, forever hereafter, have power to make, constitute, 
ordain, and establish such by-laws and regulations as they shall 
judge proper, for the election of their officers; for prescribing their 
respective functions, and the mode of discharging the same; for the 
admission of new members; for the government of the officers and 
members thereof; for collecting annual contributions from the 
members towards the funds thereof: for regulating the times and 
places of meeting of the said Society; for suspending or expelling 
such members as shall neglect or refuse to comply with the by-laws 
or regulations, and for the managing or directing the affairs and 
concerns of the said Society: Provided such by-laws and regulations 
be not repugnant to the Constitution and laws of this State or of 
the United States. 

3. And be it further enacted, That the officers of the said Society 
shall consist of a President and two Vice-Presidents, a Correspond- 
ing Secretary, a Recording Secretary, a Treasurer, and five Cura- 
tors, and such other officers as the Society may judge necessary ; 
who shall be annually chosen, and who shall continue in office for 
one year, or until others be elected in their stead; that if the annual 
election shall not be held at any of the days for that purpose ap- 
pointed, it shall be lawful to make such election at any other day; 
and that five members of the said Society, assembling at the place 
and time designated for that purpose by any by-law or regulation 
of the Society, shall constitute a legal meeting thereof. 

4. And be it further enacted, That Samuel L. Mitchill shall be 
the President; Casper W. Eddy the First Vice-President; Frederick 
C. Schaeffer the Second Vice-President; Nathaniel Paulding, Cor- 
responding Secretary; William Cooper, Recording Secretary; Ben- 
jamin P. Kissam, Treasurer, and John Torrey, William Cumber- 
land, D’Jurco V. Knevels, James Clements, and James Pierce, 
Curators; severally to be the first officers of the said corporation, 
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who shall hold their respective offices until the twenty-third day of 
February next, and until others shall be chosen in their places. 

5. And be it further enacted, That the present Constitution of 
the said Association shall, after passing of this Act, continue to be 
the Constitution thereof; and that no alteration shall be made 
therein, unless by a vote to that effect of three-fourths of the resi- 
dent members, and upon the request in writing of one-third of such 
resident members, and submitted at least one month before any 
vote shall be taken thereupon. 





State of New York, Secretary’s Office. 
I cERTIFY the preceding to be a true copy of an original Act of 
the Legislature of this State, on file in this Office. 
ARCH’D CAMPBELL, 
Dep. Sec’y. 
ALBANY, April 29th, 1818. : 


ORDER OF COURT. 





ORDER OF THE SUPREME COURT OF THE STATE OF NEW YORK 
TO CHANGE THE NAME OF ° 
THE LYCEUM OF NATURAL HISTORY IN THE 
CITY OF NEW YORK 
To 


THE NEW YORK ACADEMY OF SCIENCES. 





WHEREAS, in pursuance of the vote and proceedings of this Cor- 
poration to change the corporate name thereof from ‘‘The Lyceum 
of Natural History in the City of New York” to ‘‘The New York 
Academy of Sciences,” which vote and proceedings appear of 
record, an application has been made in behalf of said Corporation 
to the Supreme Court of the State of New York to legalize and 
authorize such change, according to the statute in such case pro- 
vided, by Chittenden & Hubbard, acting as the attorneys of the 
Corporation, and the said Supreme Court, on the 5th day of Janu- 
ary, 1876, made the following order upon such application in the 
premises, viz. : 
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At a Special Term of the Supreme 
Court of the State of New York, 
held at the Chambers thereof, in 
the County Court House, in the 
City of New York, the 5th day of 
January, 1876 : 


Present—Hon. GEORGE C. BARRETT, Justice. 


In the matter of the applica- | 
tion of the Lyceum of Nat- 
ural History in the City of 
New York to authorize it to 
assume the corporate name 
of The New York Academy 
of Sciences. 


On reading and filing the petition of the Lyceum of Natural His- 
tory in the City of New York, duly verified by John S. Newberry, 
the President and chief officer of said Corporation, to authorize it 
to assume the corporate name of The New York Academy of Sci- 
ences, duly setting forth the grounds of the said application, and on 
reading and filing the affidavit of Geo. W. Quackenbush, showing 
that notice of such application had been duly published for six 
weeks in the State paper, to wit, The Albany Evening Journal, and 
the affidavit of David S. Owen, showing that notice of such appli- 
cation had also been duly published in the proper newspaper of the 
County of New York, in which county said Corporation has its 
business office, to wit, in the Daily Register, by which it appears to 
my satisfaction that such notice has been so published, and on read- 
ing and filing the affidavits of Robert H. Brownne and J. S. New- 
berry, thereunto annexed, by which it appears to my satisfaction 
that the application is made in pursuance of a resolution of the 
managers of said Corporation to that end named, and there appear- 
ing to me to be no reasonable objection to said Corporation so chang- 
ing its name, as prayed in said petition: Now, on motion of Gros- 
venor 8. Hubbard, of Counsel for Petitioner, it is 

Ordered, That the Lyceum of Natural History in the City of New 
York be and is hereby authorized to assume the corporate name of 
‘The New York Academy of Sciences. 


Indorsed: Filed January 5, 1876. 


A copy. WM. WALSH, Clerk. 
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Resolution of THE ACADEMY, accepting the order of the Court, 
passed February 21, 1876. 


And whereas, The order hath been published as therein required, 
and all the proceedings necessary to carry out the same have been 
had, Therefore: 

Resolved, That the foregoing order be and the same is hereby ac- 
cepted and adopted by this Corporation, and that in conformity 
therewith the corporate name thereof, from and after the adoption 
of the vote and resolution hereinabove referred to, be and the same 
is hereby declared to be 


THE NEW YORK ACADEMY OF SCIENCES. 











CONSTITUTION. 


ARTICLE I. 


This Society shall be styled The New York Academy of Sci- 
ences. 

ARTICLE II. 

It shall consist of four classes of members, namely: resident 
members, corresponding members, honorary members, and fel- 
lows. Resident members shall be such as live in or near the 
City of New York; corresponding members, such as reside at a 
distance from said city; and honorary members, such as may be 
judged worthy, from their attainments in science, to be ad- 
mitted into the Academy. The number of honorary members 
shall not exceed fifty. Fellows shall be chosen from among 
the resident members, in virtue of scientific attainments or ser- 
vices. 

ARTICLE III. 

All fellows and members shall be elected by ballot. The 
names of candidates ‘shall be proposed in writing, at least two 
meetings previous to being balloted for. The affirmative votes 
of three-fourths of the fellows and members present shall be 
necessary to elect a candidate; honorary or corresponding mem- 
bers, however, may be elected without previous notice, provided 
that the ballot on such election is unanimous. 


ARTICLE IV. 


None but fellows or resident members shall be entitled to vote 
in the Academy. 
ARTICLE V. 
No fellow or member who shall be in arrears for one year shall 
be entitled to vote or be eligible to any office in the Academy. 





























CONSTITUTION. 


ARTICLE VI. 


The officers of the Academy shall consist of a president,a first 
and second vice-president, a corresponding secretary, a record- 
ing secretary, a treasurer, five curators, and a librarian, who 
shall be chosen annually on the fourth Monday in February.’ 
The president, vice-presidents, and secretaries shall be fellows. 
There shall also be elected, at the same time, a finance commit- 
tee of three. 


ARTICLE VII. 


There shall be elected at the annual meeting six members, at 
least three of whom shall be fellows, who, together with the 
president, the vice-president, the two secretaries, and the trea- 
surer, shall constitute a Council, by whom all business, to be 
brought before the Academy, shall ordinarily be prepared. 
Vacancies occurring in the offices or in the Council of the 
Academy in the interval between the annual elections, may be 
filled for the unexpired term by special election at any regular 
business meeting, provided notice of such election shall have 
been given at a previous regular business meeting. 


ARTICLE VIII. 


The election of officers and of the Council shall be by ballot, 
and the candidates having the greatest number of votes shall be 
declared duly elected. 


ARTICLE IX. 


Five members at an ordinary meeting shall form a quorum, 
and ten at a special or business meeting, a majority of whom, 
in either case, shall be fellows. 


ARTICLE X. 


By-laws for the further regulation of the Society may from 
time to time be made. 





' See eighth line of Section 3 of the Charter. 









CONSTITUTION. 


ARTICLE XI. 


‘ No alteration shall be made in this Constitution, unless by 
a vote to that effect of three-fourths of the fellows and three- 
fourths of the resident members entitled to vote under Arti- 
cle V. 





1 This clause must be taken in connection with Section 5 of the Char- 
ter, which requires a previous request in writing of one-third of all the 
resident members (which must be considered in this case as including 
fellows, as that class of members was not in existence at the time the 
Charter was granted), submitted one month previous to any vote being 
taken. 
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BY-LAWS. 





CHAPTER I.—Of Members and Fellows. 


1. Persons elected to resident membership shall pay their initiatiow 
fees within three months from date of election, or said election shall 
be void. No member in arrears shall be eligible as a fellow. 

2. A resident member or fellow removing from the city, and not 
in arrears, may become a corresponding member; and a corre- 
sponding member who removes to the city may become a resident 
member on paying the initiation fee. The Recording and Corre- 
sponding Secretaries shall have power to arrange the transfer, and 
shall notify the Treasurer. 

3. Only persons engaged in the pursuit of some branch of science: 
shall be eligible to corresponding membership. 


CHAPTER II.—Of Original Subscriptions. 


1. Every holder (whether original subscriber, transferee, or lega- 
tee) of a receipt for the sum of one hundred dollars, paid into the 
treasury of the New York Lyceum of Natural History towards the 
liquidation of the debt incurred by the erecting of the building 
formerly the property of the Lyceum, in Broadway, in this city, 
shall be entitled for himself and his family to free admission to such 
public lectures as may be delivered on its behalf, which the members 
have a right to attend. He shall be entitled to the use of the books 
of the Library, in accordance with the regulations of the Academy. 


CHAPTER III.—Of Patrons and Life-Members. 


1. Any person, by contributing, at one time, two hundred and 
fifty dollars to the fund forthe general purposes of the Academy, 
becomes a patron, and shall, during life, be entitled to the same 
privileges as an original subscriber, and shall be entitled to one 
copy of all the publications of the Academy appearing subsequent 
to the date of the payment. 
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2. Any resident member may become a life-member by contribut- 
ing, at one time, one hundred dollars toward the fund for the gene- 
ral purposes of the Academy, and shall thereafter be exempt from 
annual dues, and shall be entitled to one copy of all the publica- 
tions of the Academy issued subsequent to date of the payment. 
3. All contributions received under the provisions of this Chapter 
shall be invested in the same manner as the publication fund ; the 
income derived therefrom shall be applied to the general purposes 
-of.the Academy. 
CHAPTER IV.—Of Officers. 


1. The President, or, in his absence, one of the Vice-Presidents, 
‘or, in their absence, a Chairman pro tempore, shall preside at all 
meetings of the Academy, and shall have a casting vote. He shall 
appoint all committees authorized by the Academy, unless other- 
wise specially ordered. 

2. The Corresponding Secretary shall be charged with the corre- 
spondence of the Academy. He shall keep a record of the corre- 
sponding members; shall notify corresponding and honorary mem- 
bers of their election; and shall report to the Academy on the 
fourth Monday of February, annually, the state of its correspon- 
dence. . 

3. The Recording Secretary shall be present at the meetings of the 
Academy, and shall keep a record of the proceedings thereof. He 
shall have charge of all papers and documents belonging to the 
Academy ; shall keep a corrected list of members and fellows; shall 
send to resident members and fellows announcements of the meet- 
ings of the Academy; shall notify all resident members and fellows 
of their election, and committees of their appointment; shall give 
notice to the Treasurer and to the Council of matters requiring their 
action; and shall bring before the Academy business presented by 
the Council. He may employ an Assistant at a salary to be de- 
termined by the Council. 

4, The Treasurer shall have charge of all moneys belonging to 
the Academy, and, under direction of the Council, of their invest- 
ment. He shall collect initiation fees and annual dues from all 
members and fellows, all subscriptions made in behalf of the Aca- 
demy, and any income that may accrue from property belong- 
ing to the institution; shall report to the Council meeting in Jan- 
uary the names of members in arrears; shall keep the property 
of the Academy insured, and pay all debts against the Academy the 
discharge of which shall be ordered by the Council. He shall re- 
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port to the Council from time to time the state of the finances, and 
to the Academy, on the fourth Monday of February, the receipts and 
expenditures of the entire year. 

5. The Librarian shall have immediate supervision and care of 
the Library, under the general authority of the Library Committee 
of the Council, and shall conduct all correspondence respecting the 
exchanges of the Academy. On the fourth Monday in February 
he shall make an Annual Report on the condition of the Library. 

6. The Curators shall be assigned to their respective duties by the 


Council. 
CHAPTER V.—Of the Council. 


1. The President, Vice-Presidents, and Secretaries of the Academy 
shall hold the same offices in the Council. 

2. The Council shall meet at least once a month, preceding the 
regular business meeting of the Academy. Minutes shall be kept 
of its proceedings by the Recording Secretary. 

3. Five members of the Council, a majority of whom shall be 
fellows, shall constitute a quorum; but business may be transacted 
at a regularly called meeting of the Council at which less than a 
quorum is present, subject to the written approval of a majority of 
the Council, subsequently given to the Secretary, and recorded by 
him with the minutes. 

4. The Council shall transact all business referred to it by the 
Academy, and prepare any other business at its discretion. 

5. The Council shall organize within itself a Committee on Nomi- 
nations, a Committee on Publication, and a Committee on the Li- 
brary, to whom, in the intervals of the meetings of the Council, all 
matters pertaining to these several subjects shall be referred. Their 
action shall always be subject to the revision of the Council. 


CHAPTER VI.—Of the Finance Committee. 


1. The Finance Committee shall have the duties and powers of a 
Committee of Ways and Means. They shall audit the annual re- 
port of the Treasurer, and shall report on financial questions referred 
to them, whenever called upon to do so by the Academy or by 
the Council. 

CHAPTER VII.—Of Sections. 

1. Sections of special branches of science may be established or 
abolished by the Academy upon the recommendation of the Council 
and one month’s notice. 

2. Sections shall be organized with at least a Chairman and a 
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Secretary, and these officers may take charge of the meeting of their 
section during the presentation of its scientific business. 


CuHaPTER VIII.—Of Initiation Fees, Annual Dues, ete. 


1. Every resident member, within three months after his election, 
shall pay an initiation fee of five dollars. All members who be- 
come fellows shall pay a fellowship fee of ten dollars. The an- 
nual dues of resident members and fellows shall be ten dollars. 

2. Honorary and corresponding members, and patrons, as well as. 
any resident member or fellow coming under the provisions of 
Chapter IT., shall be exempt from initiation fees and annual dues. 

3. The Academy may, on account of services, exempt any mem- 
ber or fellow from his annual dues, provided the proposal be made 
at a regular business meeting, be approved by the Council, lie over 
until the next regular business meeting, and all the members then 
present agree thereto. 

4, If any resident member or fellow, in arrears for his annual 
dues for over one year, shall neglect or refuse to pay the same 
within three months after notification by the Treasurer, his name 
may be erased from the rolls by a two-thirds vote of the Council. 


CHAPTER IX.—Of the Publications and Publication Fund. 


1. The publications of the Academy shall consist of the Annals 
and the Transactions, and such other documents as shall be ordered 
by the Council; they shall be issued under the supervision of Edi- 
tors appointed by the Council, aided by the Committee of Publica- 
tion. One copy of these publications shall be furnished free to 
each resident member and fellow not in arrears of dues more than 
six months. 

2. Contributions may be received towards establishing a Publica- 
tion Fund; allsuch contributions shall be invested in United States 
or in New York State securities, or in first mortgages on New York 
and Brooklyn real estate, provided they shall not exceed sixty-five 
per cent of the value of the property; and the income thereof shall 
be applied toward defraying the expenses of the scientific publica- 
tions of the Academy. 

8. Non-members and corresponding members contributing to the 
Publication Fund one hundred dollars or more, at one time, shall be 
entitled to one copy of all the scientific publications of the Aca- 
demy appearing subsequently to the dates of the payment of their 
contributions. 
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CHAPTER X.—Of the Library. 


1. The Library shall be under the control of the Librarian and 
the Library Committee. 

2. No book shall be removed without consent of the Librarian, 
who shall keep a record of books loaned. 

3. Not more than two works at one time may be loaned to one 
member or fellow without special permission from the Council. 

4, On the first Monday in June, all books shall be called in; and 
the Library Committee shall examine the Library, and compare it 
with the catalogue. They shall note all missing books, and report 
the same, at the next meeting, to the Academy. 


CHAPTER XI.—Of Meetings. 


1. The ordinary meetings shall be held on Monday evenings in 
each month from the first of October to the beginning of June. 

2. The Council may call a special meeting, provided a notice be 
sent to each resident member and fellow, stating the time at which 
such meeting is to be held, and the object for which it is called. 

3. The meeting held on the fourth Monday in February shall be 
considered a special business meeting. 


CHAPTER XII.—Of Business. 


1. All business other than such as relates immediately to the cul- 
tivation of science shall be transacted at the first meeting of each 
month only, except when the Council shall report it as urgent. 

2. The following shall be considered the regular order of proce- 
dure at the ordinary meetings: 

1. Reading the minutes. 

2. Reports of committees. 

3. Exhibition of specimens. 

4. Presentation and discussion of papers previously an- 
nounced. 

5. Any other scientific communications. 

3. The following shall be considered the order of procedure at 

the regular business meetings: 
1. Reading the minutes of the preceding business meeting. 
. Report of the Council. 
. Reports of Officers. 
. Reports of Committees. 
. Elections. 
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6. Deferred business. 
7. New business. 
8. Scientific communications. 
4. The Rules of Order as set forth in ‘‘ Cushing’s Manual of Par- 
liamentary Practice ” shall be accepted as authoritative in the meet- 
ings of the Academy. 











CHAPTER XIII.—Of Elections. 


























1. The Annual Elections shall be conducted as follows: 

Nominations may be sent in writing to the Recording Secretary, : 
with the names of the proposers, at any time not less than thirty 
days before the Annual Meeting; and the Council shall prepare, 
from the names so propos3d, a list which shall constitute the regular 
ticket. This list shall be furnished to every resident member and 
fellow at least two weeks before the Annual Election. But any 
resident member or fellow shall be at liberty to alter this list, or to 
prepare another. 

The election of officers and Councillors shall be by ballot. A list 
of the persons who have received the greatest number of votes of 
those present, certified by the tellers, shall then be presented by 
them to the presiding officer, who shall thereupon declare the said 
persons elected to their respective offices, and shall present the list 
to the Recording Secretary, who shall enter it on the minutes. 

2. Resident and corresponding members shall be elected as fol- 
lows: The candidates shall be proposed publicly, in writing, at any 
meeting, by a fellow or member; and the nominations, together 
with the name of the person making them, shall be referred to the 
Council; if approved by the Council, the candidates may be elected 
by ballot at any succeeding business meeting, observing always 
the provisions of Article III. of the Constitution. 

3. Fellows shall be elected as follows: Candidates shall be re- 
commended to the Council in writing, with the reasons for such 
recommendation, signed by the proposer; then the Council may 
publicly nominate them at a regular business meeting. They shall 
be balloted for at any succeeding business meeting, in the same 
manner as resident members. 

4. Names of candidates for honorary membership shall be pre- 
sented by the Council, and they shall be balloted for at a regular 
business meeting; a three-fourths vote of the members and fellqws 
present being required to elect. 
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CHAPTER XIV.—Of General Provisions. 


1, No expenditure shall be made on behalf of the Academy, un- 
less authorized by a vote of the Council. 

2. All bills submitted to the Council must be approved by the 
officers incurring them. 

3. Any member or fellow may be censured, suspended, or expelled, 
for violation of the Constitution or By-Laws, or for any other of- 
fence deemed sufficient, by a vote of three-fourths of the members 
and three-fourths of the fellows present at any regular business 
meeting; provided that such action shall have been recommended 
by the Council at a regular business meeting, and one month’s no- 
tice of such recommendation, and of the offence charged, shall have 
been given the member accused. 

4, No alteration shall be made in these By-Laws, unless such al- 
teration be submitted publicly in writing, at a regular business 
meeting, be entered on the minutes with the names of the members 
or fellows proposing the same, and be adopted by two-thirds of the 
members and two-thirds of the fellows present at a subsequent regu- 
lar business meeting. 




















PATRONS OF THE ACADEMY.’ 


[Those marked with an asterisk are deceased. | 





‘** Bland, Thomas, Leeds, Prof. Albert R., 
Bolton, Prof. H. Carrington, * Lenox, James, 

* Brevoort, J. Carson, * Livingston, Robert J., 
Casey, Thomas L., U.S. A. Newberry, J. S., M.D., 
‘Cotheal, Alex. J., Prime, Frederick E., 

* Delafield, Joseph, Prime, Temple, 

‘** Dinwiddie, Robert, Sloan, Samuel, 

Dodge, William E., _ Steward, D. Jackson, 
Egleston, Prof. Thos., * Storrs, Charles, 
*Elsberg, L., M.D., * Stuart, Robert L., 
Field, C. de Peyster, *Suckley, Geo., M.D., 
Greene, J. W., M.D., * Van Nostrand, H. D., 
Grinnell, Geo. B., * Van Rensselaer, Alex., 
Hinton, John H., M.D., Weston, Henry, 
Lawrence, Geo. N., * Wheatley, Charles M., 


* Wolfe, Miss Catherine L. 





CONTRIBUTORS TO THE PUBLICATION 
FUND.’ 


[Those marked with an asterisk are deceased. ] 





Amend, Bernard G., * Crosby, Rev. Howard, 
American Bank Note Oo., A. Dodge, Wm. E., 

D. Shepard, Vice-Prest., * Elsberg, L., M.D., 
Chamberlain, W. L., Herrman, Mrs. H., 
Coddington, T. B., Hildenbrand, W., 
Collingwood, F., ' Hoe, Henry, 





1 See By-laws, Chapter III., and Chapter VIII. Section 2. 
* See By-laws, Chapter IX. 











CONTRIBUTORS TO THE PUBLICATION FUND, 


Julien, Alexis A., Redfield, John H., 
Krotel, Rev. G. F., * Reinhart, B. F., 
Lawrence, Geo. N., Schuyler, Philip, 
Le Comte, Joseph, *Stengel, Prof. Fred., 
* Lenox, James, Steward, D. Jackson, 
Lord, Franklin B., * Stuart, Robert L., 
Prime, Temple, Van Beuren, Fred. T., 
Pyne, Percy R., Waller, Elwyn, 
Newberry, J. S., M.D., Weston, Edward W., 
* Wolfe, John D. 














RESIDENT FELLOWS AND MEMBERS. 


[Fellows in italic ; Resident Members in roman. ] 
P, Patrons. 8, Subscribers to Building Fund. 





ELECTED 

1878 Abbott, Frank, M.D., 22 West 40th Street. 

1874 Allen, Prof. J. A., American Museum of Natural History. 
1867 Allen, 7. F., M.D., 10 East 36th Street. 

1866 Amend, B. G., 120 East 19th Street. 

1880 Arnold, EF. S. F., M.D., 11 West 34th Street. 

1886 Atterbury, Rev. Anson P., 117 West 87th Street. 


1868 Bailey, James M., 77 Madison Avenue. 
Banks, David S., 267 Fifth Avenue. 
1871 Beach, Alfred E.. 361 Broadway. 
1868 Beck, Fanning C. T., 78 East 56th Street. 
1878 Bernacki, Charles, M.D., 36 West 28th Street. 
1873 Bickmore, Prof. A. S., Amer. Museum of Natural History. 
1876 Bien, Julias, 139 Duane Street. 
1878 Biggs, Charles, 610 Broadway. 
1867 Bolton, H. Carrington, Ph.D., University Club, P. 
1885 Bonnett, Chas. P., Elizabeth, N. J. 
1880 Britton, N. L., Ph.D., Columbia College. 
1887 Brown, Hon. Addison, 233 East 48th Street. 
1869 Brownell, Silas B., 322 West 56th Street. 
Brownne, John 8., 17 West 43d Street. 
1888 Brush, Prof. Chas. B., 319 West 56th Street. 


1887 Casey, Capt. Thomas L., Army Building, Whitehall St., P. 
1869 Caswell, John H., 11 West 48th Street. 

1865 Chandler, Prof. Charles F., Columbia College. 

1887 Cheney, Alfred C., Garfield Nat. Bank, 23d St. & 6th Ave. 
1874 Chittenden, L. E., 49 East 65th Street. 

1888 Church, Benjamin S., 54 West 12th Street. 

1877 Close, S. L., M.D., 48 East 31st Street. 
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ELECTED 


1883 Colby, Charles E., Columbia College. 


1871 
1889 
1869 
1876 
1887 
1867 
1889 
1847 
1876 
1867 


1868 
1876 
1868 
1888 
1877 
1882 
1884 
1880 
1878 
1877 
1867 
1876 
1867 
1881 
1890 
1877 
1872 
1876 
1884 
1884 
1890 
1888 


1888 
1861 





Collingwood, Francis, C.H#., Elizabeth, N. J. 
Congdon, Ernest A., 31 Broadway. 

Conklin, W. A., Arsenal Building, Central Park. 
Conkling, Alfred R., 27 East Tenth Street. 
Constant, S. Victor, 405 West 21st Street. 
Cooper, Hon. Edward, 12 Washington Square. 
Corning, Jasper E., 69 E. 54th Street. 

Cotheal, Alexander J., 62 West 36th Street, P. 
Cox, Charles F., 100 East 17th Street. 

Crooke, John J., 165 Mulberry Street. 


Daly, Hon. Charles P., 84 Clinton Place. 

Davies, William G., 32 Nassau Street. 

Day, Prof. Edward H., 1187 Lexington Avenue. 
Dean, Bashford, Ph.D., College of the City of New York. 
Dederick, E. H., 18 Maiden Lane. 

Devoe, Frederick W., P. O. Box 460. 

Dewitt, William G., 88 Nassau Street. 

Diehl, Mrs. Anna Randall, 56 West 55th Street. 
Dittenhoefer, A. J., 96 Broadway (Room 140). 

Dix, Rev. Morgan, D.D., 27 West 25th Street. 
Dodge, William E., 262 Madison Avenue, P. 
Doremus, Charles A., Ph.D., 92 Lexington Avenue. 
Doremus, Prof. R. Ogden, M.D., 241 Madison Avenue. 
Douglass, Andrew E£., 9 East 54th Street. 

Dow, Lorenzo, 180 West 59th Street. 

Drummond, Isaac W., 101 Horatio Street. 
Drummond, James F., 436 West 22d Street. 

Du Bois, Eugene, 23 Park Row. 

Dudley, Henry, 56 West 57th Street. 

Dudley, P. H. (Room 21) Grand Central Station. 
Dunhan, E. K., 53 East 30th Street. 

Dwight, Jonathan, Jr., 2 East 34th Street. 


Edison, Thomas ic Orange, N. J. 
Egleston, Prof. Thomas, 35 West Washington Square, P. 
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ELECTED 

1885 LEiseffer, William L., C.£., 18 Broadway. 
1891 English, Geo. L., 733 Broadway. 

1890 Eyerman, John, Easton, Pa. 


1878 Fargo, James C., 56 Park Avenue. 
1888 Farrar, Dr. John N., 1271 Broadway. 
1869 Field, C. de Peyster, 21 East 26th Street, P. 
1881 Fischer, Charles S., Jr., M.D., 110 West 128th Street. 
1864 Fish, Hon. Hamilton, 251 East 17th Street, S. 
1889 Fiske, Thomas Scott, Columbia College. 
Friedrich, James J., M.D., 124 East 59th Street. 


1890 Garrettson, Francis T'., 26 Broad Street. 
1889 Gibson, W. W., P. O. Box 1449, New York City. 
1890 Goldschmidt, S. A., Ph.D., 12 East 58th Street. 
Gould, George, 1 East 47th Street. 
1867 Gouley, J. W. S., M.D., 324 Madison Avenue. 
1884 Gratacap, Louis P., American Museum of Natural History. 
1865 Green, Hon. Andrew H., 214 Broadway. 
1890 Greene, Dr. Jeannette B., 56 West 55th Street. 
1871 Grinnell, George B., 41 Park Row, P. 


1869 Hale, Albert W., 280 Broadway. 

1888 Hall, Prof. Robert W., 712 Fifth Avenue. 

1881 Hamilton, Rev. Samuel M., 62 West 11th Street. 

1878 Hartt, James C., 21 Cortlandt Street. 

1881 Hascall, Mrs. Virginia K., 110 East 16th Street. 

1876 Haswell, Charles H., 42 Broadway. 

1880 Heineman, Henry N., M.D., 49 West 57th Street. 

1888 Henderson, John C., care of R. B. Poole, 108 W. 40th St. 

1881 Herrman, Mrs. Esther, 59 West 56th Street, P, 

1868 Hewitt, Hon. Abram S., 9 Lexington Avenue. 

1890 Higgins, J. Foster, 50 Wall Street. 

1877 Hildenbrand, William, 222 West 24th Street. 

1876 Hildreth, D. M., 48 Irving Place. 

1865 Hinton, John H., M.D., 41 West 32d Street, P. 

1881 Hitchcock, Miss F. R. U., Hotel Beresford, 81st Goan, 
Central Park West. 
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ELECTED 


1881 


Hitchcock, Hiram, Fifth Avenue Hotel. 


1886 Holbrook, Levi, 128 West 59th Street. 


1878 


1878 
1874 
1876 
1881 


} 1876 
. 1867 
1887 
1876 
1836 


1878 
1867 


1884 
1878 
1878 
1876 


1884 





1890 
1881 


1845 
1878 
1888 
1868 
1872 
1872 
1885 
1869 
: 1876 











Hoe, Henry, 91 John Street. 

Hooper, Prof. Franklin W., 71-St. James Place, Brooklyn. 
Hoyt, Alfred M., 1 Broadway. 

Hubbard, Prof. O. P., M.D., 65 West 19th Street. 
Hubbard, Walter C., 27 West Ninth Street. 

Hyde, E. Francis, 54 Wall Street. 


Ireland, John B., 170 Broadway. 


Jacobi, Abram, M.D., 110 West 34th Street. 
Jacoby, L. H., Columbia College. 

James, D. Willis, 40 East 39th Street. 

Jay, Hon. John, 242 East 15th Street, 8. 
Jay, John C., M.D., 17 West 46th Street, 8. 
Julien, Alexis A., Ph.D., Columbia College. 


Ketchum, Mrs. A. C., 19 Lafayette Place. 
Kimber, Rev. Arthur C., 105 East Houston Street. 
King, Prof. Clarence, Brevoort House. 

Kunz, George F., Hoboken, N. J. 


Lamborn, R. H., Ph.D., care of Mexican Nat. R. R. Co., 
32 Nassau Street. 


Lamb, Osborn R., 356 West 22d Street. 
Laudy, Louis H., Ph. D., Columbia College. 

Law, Walter W., Grolier Club, 29 East 32d Street. 
Lawrence, George N., 45 East 21st Street, P. 

Le Comte, Joseph, 231 Front Street. 

Ledoux, Albert R., Ph.D., 39 West 50th Street. 

Lee, J. Lawrence, M.D., 21 West 17th Street. 

Leeds, Prof. A. R., Stevens Institute, Hoboken, N. J., P. 
Levison, Dr. W. Goold, 314 Livingston St., Brooklyn, N. Y. 
Lewis, W. H., Jr., 63 West 19th Street. 

Liautard, A., M.D., 141 West 54th Street. 

Lichtenstein, Paul, Cotton Exchange Building, N. Y. 
Lindley, C. L., M.D., 85 Madison Avenue. 
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RESIDENT FELLOWS AND MEMBERS, 


ELECTED 


1885 
1876 


1878 
1876 
1868 
1882 
1881 
1875 
1889 
1882 
1885 


1876 


1876 
1881 
1874 
1878 
1885 


1852 
1871 
1891 
1878 


1878 


1879 
1881 
1888 
1879 
1883 
1878 
1884 
1885 
1891 


Lord, Benjamin, M.D., 34 West 28th Street. 
Low, Hon. Seth, Columbia College. 


Marble, Manton, 532 Fifth Avenue. 

Marquand, Henry G., 11 East 68th Street, 

Martin, Prof. Daniel S., 236 West Fourth Street. 

Martin, Edward W., 256 West 57th Street. 

Maynard, Prof. George W., 31 Nassau Street. 

McCarty, Edwin R., 246 West 58th Street. 

McClintock, Emory, Mutual Life Ins. Co., N. Y. 

McDonald, John, 11 Pine Street. , 

Mead, Walter H., 65 Wall Street, P. 

Merrill, Fred. J. H., Ph.D., New York State Museum, 
Albany, N. Y. 

Mitchell, Edward, 31 East 50th Street. 

Mitchell, John Murray,'43 Wall Street. ’ 

Moore, Gideon E., Ph.D., 221 Pearl Street. 

Morse, J. H., 423 Madison Avenue. 

Mott, Henry A., Jr., Ph.D., 100 Broadway. 

Mulcahey, Rev. James, 65 Church Street. 

Munsell, C. E., Ph.D., 223 West 14th Street. 





Newberry, Prof. J. S., M.D., Columbia College, P. 
Newton, H. J., 128 West 43d Street. 

Niven, William, 741 Broadway. 

Nott, F. J., M.D., 522 Madison Avenue. 


Ottendorfer, Oswald, 7 East 17th Street. 


Parmly, D. D., 160 Broadway. 

Parsons, William Barclay, Jr., 51 East 53d Street. 
Patten, John, care ef John Ryan Co., Baltimore, Md. 
Peabody, Hon. Charles A., 60 West 21st Street. 
Pellew, Charles E., 51 East 54th Street. 

Phelps, Hon. William W., 2 Wall Street. 

Pitkin, Lucius, Ph.D., 138 Pearl Street. 
Poggenburg, Justus F., 439 East 57th Street. 

Post, C. A., 21 North Washington Square. 
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ELECTED 
1877 Potter, Rt. Rev. Henry C., 160 West 59th Street. 
1889 Potter, Orlando B., Potter Building, Park Row. 
1890 Prentice, Charles F., 178 Broadway. 

1864 Prime, F. E., 26 Broad Street, P. 

1852 Prime, Temple, 26 Broad Street, P, 

1890 Pupin, M. I., Ph.D., 68 West 72d Street. 

1878 Pyne, Percy R., 52 Wall Street. 


1890 Quackenbos, Prof. J. D., Columbia College. 


Rawson, A. L., Broadway and 58th Street. 
1882 Rees, Prof. John K., Columbia College. 
1876 Rice, Charles, Ph.D., Bellevue Hospital. 
1871 Ricketts, Pierre de P., Ph.D., Columbia College. 
1888 Rickoff, Andrew J., LL.D., 40 West 59th Street. 
1890 Riley, R. Hudson, 131 St. John’s Place, Brooklyn. 
1884 Ripley, John H., M.D., 605 Lexington Avenue. 
1888 Roosevelt, Frank, 58 West 15th Street. 
1887 Rusby, Henry H., M.D., 254 Clinton Ave., Newark, N. J. 
1889 Rusby, John M., Jersey City Gas Works, Jersey City, N. J. 
1880 Russell, Wm. H., 21 West Tenth Street. 
1864 Rutherford, Lewis M., 16 Exchange Place. 


1864 Satterlee, F. Leroy, M.D., 21 West 19th Street. 
1859 Satterlee, Livingston, 58 Cedar Street. 

1867 Schermerhorn, F. A., 61 University Place. 
1875 Schoeney, L., M.D., 68 East 104th Street. 

1888 Schoonmaker, W. D., 28 Warren Street. 

1878 Schultz, Carl H., 440 First Avenue. 

1876 Schuyler, Philip, 18 North Washington Square. 
1876 Serrell, Lemuel W., 140 Nassau Street. 

1878 Shriver, Walter, 333 East 56th Street. 

1877 Sieberg, W. H. J., 158 East 124th Street. 

1890 Skeel, Dr. Frank D., 361 Mott Avenue. 

1876 Sloan, Samuel, 26 Exchange Place, P. 

1876 Smith, S. Hanbury, M.D., 309 Broadway. 

1890 Smith, Sydney T., University Club. 

1890 Starr, Dr. Frederick, Amer. Museum of Natural History. 
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ELECTED 


1882 Stevens, George F., M.D., 33 West 33d Street. 

1882 Stevens, Prof. W. Le Conte, Packer Institute, Brooklyn. 
1880 Stevenson, Prof. J. J., University of the City of New York 
1858 Steward, D. Jackson, 20 Gramercy Park, P. 

1868 Stuyvesant, Rutherfurd, 246 E. 15th Street. 

1890 Sutro, Mrs. Matilda, 60 West 49th Street. 


1890 Tatlock, John, Jr., P. O. Box 194. 
1876 Taylor, Charles Fayette, M.D., 201 West 54th Street. 
1877 Taylor, Henry L., M.D., 201 West 54th Street. 
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